® 



© 



Europaisches Patentamt 
European Patent Office 
Office europ^en des brevets 



0 Publication number: 



0 567 107 A1 



EUROPEAN PATENT APPLICATION 



© Application number: 93106521.3 
@ Date of filing: 22.04.93 



© int. ci. 5 : C07D 401/12, A61K 31/33, 
C07D 491/04, C07D 417/12, 
C07D 215/54, C07D 413/12, 
C07D 513/04, C07D 471/04 



© Priority: 24.04.92 JP 106424/92 
14.05.92 JP 121887/92 

23.10.92 JP 285865/92 

26.02.93 JP 37952/93 

@ Date of publication of application: 
27.10.93 Bulletin 93/43 

© Designated Contracting States: 

AT BE CH DE DK ES FR GB GR IE IT LI LU NL 
PTSE 

© Applicant: TAKEDA CHEMICAL INDUSTRIES, 
LTD. 

1-1, Doshomachi 4-chome 
Chuo-ku, Osaka 541 (JP) 

© Inventor: Sohda, Takashi 



27-20, Higashikanmaki 2-chome 
Takatsuki, Osaka 569(JP) 
Inventor: Makino, Haruhiko 
17-8, Wakaba 1-chome, 
Inagawa-cho 

Kawabe-gun, Hyogo 666-02(JP) 
Inventor: Baba, Atsuo 
10-32-302, Hama-ashiyacho 
Ashiya, Hyogo 659(JP) 



0 Representative: von Kreisler, Alek, 
Dlpl.-Chem. et al 
Patentanwalte 

Von Kreisler-Selting-Werner, 
l Postfach10 22 41, 
Bahnhofsvorplatz 1 
D-50462 Koln (DE) 



© Ouinoline and quinazoline derivatives for treating arthritis. 

© There is disclosed an anti-inflammatory agent comprising a compound of the formula (I): 
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tf> The quinoline compounds included in the compound (I) are novel and there is also disclosed processes for 
© producing them. 
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FIELD OF THE INVENTION 

The present invention relates to an anti-inflammatory agent particularly agent for treating arthritis, 
containing a quinoline or quinazoline derivative and to novel quinoline derivatives or salts thereof useful as 
5 an anti-inflammatory agent. 

BACKGROUND OF THE INVENTION 

Arthritis is an inflammatory disease of arthroses. As main examples of arthritis, there are rheumatoid 
70 arthritis and its analogous diseases wherein inflammation is observed in arthroses. 

Among them, rheumatoid arthritis, also referred to as chronic rheumatism, is polyarthritis chronica 
whose main lesion is inflammatory changes in synovial membrane of internal layers of articular capsules. 
Arthritis such as rheumatoid arthritis is progressive and causes articular disorders such as articular 
deformation, tetany or the like. When an effective treatment is not carried out and the disease worsens, 
is serious physical disorders are often caused. 

Hitherto, in treatment of such arthritis, chemotherapy has been carried out using steroids such as 
adrenal cortical hormones (e.g., cortisone, etc.) or the like; non-steroidal anti-inflammatory agents such as 
aspirin, piroxicam, indometacin or the like; gold preparations such as gold thiomalate or the like; an- 
tirheumatic agents such as chloroquine preparations, D-penicillamine or the like; antipodagrics such as 
20 colchicine or the like; immunosuppressive agents such as cyclophosphamide, azathioprine, methotrexate, 
levamisole or the like; or the like. 

However, drugs using the chemotherapy have problems such as serious side effects, side effects 
making their long-term use difficult, insufficient efficacy, inefficacy against arthritis which has already 
produced the symptoms. 

25 Therefore, in clinical treatment of arthritis, drugs having low toxicity and excellent effects in the 
prophylaxis and treatment of arthritis have been required. 

OBJECTS OF THE INVENTION 

30 One object of the present invention is to provide a novel anti-inflammatory agent comprising a Qu'moline 
or quinazoline derivative. 

Another object of the present invention is to provide* novel quinoline or quinazoline derivatives useful as 
an anti-inflammatory agent. 

Further, another object of the present invention is to provide processes for producing the above 
35 quinoline or quinazoline derivatives. 

These objects as well as other objects and advantages of the present invention will become apparent to 
those skilled in the art from the following description. 

SUMMARY OF THE INVENTION 

40 

The present inventors have found that quinoline or quinazoline derivatives to which an optionally 
oxidized sulfur atom, oxygen atom or alkylene group is attached to their 2-positions through a methylene 
group have anti-arthritic activity, anti-inflammatory activity, antipyretic and analgesic activity, anti-lL-1 
activity, antigen-responsive T cell growth inhibitory activity and the like and are useful as anti-inflammatory 
45 agents. Thus, the present invention has been completed. 

That is, according to the present invention, there is provided: 
(1) An anti-inflammatory agent comprising a compound of the formula (I): 
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wherein Y is a nitrogen atom or C-G (wherein G is carboxyl which may be esterified); X is an optionally 
oxidized sulfur atom, oxygen atom or -(CH2) q - (wherein q is an integer of 1 to 5); R is an optionally 
substituted hydrocarbon group or optionally substituted heterocyclic group having a ring-constituting 
carbon atom attached to X; each of A ring and B ring may optionally have at least one substituent; and k 
5 is 0 or 1 , or a salt thereof; 

(2) A compound of the formula (I"): 



X0)k 



75 




(!') 



20 wherein Y is C-G (wherein G is carboxyl which may be esterified); X is an optionally oxidized sulfur atom 
or -(CH 2 ) q - (wherein q is an integer of 1 to 5); R is an optionally substituted hydrocarbon group or 
optionally substituted heterocyclic group having a ring-constituting carbon atom attached to X; each ol A 
ring and 8 ring may optionally have at least one substituent; and k is 0 or 1 , or a salt thereof; 
(3) A process for producing a compound of the formula (1-1): 

25 



30 




Cl-1) 



wherein Y is C-G (wherein G is carboxyl which may be esterified); Z is an optionally oxidized sulfur 
atom; R is an optionally substituted hydrocarbon group or optionally substituted heterocyclic group 
having a ring-constituting carbon atom attached to Z; each of A ring and B ring may optionally have at 
40 least one substituent; and k is 0 or 1 , or a salt thereof, which comprises reacting a compound of the 
formula (II): 




wherein Q 1 is a leaving group; Y is OG (wherein G is carboxyl which may be esterified); each of A ring 
55 and B ring may optionally have at least one substituent; and k is 0 or 1, or a salt thereof with a 
compound of the formula (III): 

R-SH (III) 
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wherein R is an optionally substituted hydrocarbon atom or optionally substituted heterocyclic group 
having a ring-constituting carbon atom attached to the sulfur atom, and, if necessary, subjecting the 
resultant to oxidation; and 

(4) A process for producing a compound of the formula (I-2): 




wherein Y is C-G (wherein G is carboxyl which may be esterified); R is an optionally substituted 
hydrocarbon group or optionally substituted heterocyclic group having a ring-constituting carbon atom 
attached to -(CH 2 ) q - (wherein q is an integer of 1 to 5); each of A ring and B ring may optionally have at 
least one substituent; and k is 0 or 1 , or a salt thereof, which comprises reacting a compound of the 
formula (IV): 




35 wherein Y is C-G (wherein G is carboxyl which may be esterified); Q 2 is a halogen atom; each of A ring 
and B ring may optionally have at least one substituent; and k is 0 or 1, with the compound of the 
formula (V): 

R-(CH 2 ) q -rCHO (V) 

40 

wherein R is an optionally substituted hydrocarbon atom or optionally substituted heterocyclic group 
having a ring-constituting carbon atom attached to -(CH 2 ) q -r (wherein q is an integer of 1 to 5), and 
subjecting the resultant to reduction. 

45 DETAILED DESCRIPTION OF THE INVENTION 

As examples of the hydrocarbon group represented by R in the formulas (I), (I"), (1-1 ), (1-2), (III) and (V), 
there are aliphatic chain hydrocarbon groups, aliphatic cyclic hydrocarbon groups, aromatic hydrocarbon 
groups and the like. 

so The aliphatic chain hydrocarbon groups include straight-chain or branched-chain aliphatic hydrocarbon 
groups such as alkyl, preferably C1-10 alkyl, alkenyl, preferably C2-1Q alkenyl, C2-10 alkynyl and the like. 

Preferred examples of the alkyl include methyl, ethyl, propyl, isopropyl, butyl, isobutyl. sec-butyl, tert- 
butyl, pentyl. isopentyl, neopentyl, tert-pentyl, i-ethylpropyl, hexyl, isohexyl, 1,1-dimethylbutyl, 2,2- 
dimethylbutyl, 3,3-dim8thylbutyt, 2-ethyibutyl, hexyl, pentyl, octyl, nonyl, decyl and the like. 

55 Preferred examples of the alkenyl include vinyl, ally!, isopropenyl, 1-propenyl, 2-methyM-propenyl, 1- 
butenyl, 2-butenyl. 3-butenyl, 2-ethyl-1-butenyl, 3-methyl-2-butenyl. 1-pentenyl, 2-pentenyl, 3-pentenyl, 4~ 
pentenyl, 4-methyl-3-pentenyl, t-hexenyl. 2-hexenyl, 3-hexenyl, 4-hexenyl, 5-hexenyl and the like. 
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Preferred examples of the alkynyl include ethynyl, 1-propynyl, 2-propynyl, 1-butynyl, 2-butynyl, 3- 
butynyl, 1-pentynyl, 2-pentynyl, 3-pentynyl. 4-pentynyl, 1-hexynyl. 2-hexynyl, 3-hexynyl, 4-hexynyl. 5- 
hexynyl and the like. 

The aliphatic cyclic hydrocarbon groups include saturated or unsaturated aliphatic cyclic hydrocarbon 
5 groups such as cycloalkyl, cycloalkenyl, cycloalkadienyl and the like. 

Preferred examples of the cycloalkyl include cyclopropyl, cyclobutyl, cyclopentyl. cyclohexyl. cyclohep- 
tyl, cyclooctyl, bicyclo[2.2.1]heptyl, bicyclo[2.2.2]octyl, bicyclo[3.2.1 Joctyl, bicyclo[3.2.2]nonyl, bicyclo- 
[3.3.1]nonyl, bicyclo[4.2.1]nonyl, bicyclo[4.3.1]decyl and the like. 

Preferred examples of the cycloalkenyl include 2-cyclopenten-1-yl, 3-cyclopenten-l-yl, 2-cyclohexen-t- 
io yl, 3-cyclohexen-l-yl and the like. 

Preferred examples of the cycloalkadienyl include 2,4-cyclopentadien-t-yl, 2,4-cyclohexadien-1-yl, 2.5- 
cyclohexadien-1-yl and the like. 

The aromatic hydrocarbon groups include monocyclic or condensed polycyclic aromatic hydrocarbon 
groups. Preferable examples thereof include Cc-i* aryl such as phenyl, naphtyl, anthryl, phenanthryl, 
75 acenaphthylenyl and the like. Among them, phenyl. 1 -naphtyl, 2-naphtyl and the like are preferred. 

The heterocyclic group represented by R in the formulas (I), (I'), (M), (I-2), (III) and (V) means an 
aromatic heterocyclic group, or a saturated or unsaturated non-aromatic heterocyclic group (aliphatic 
heterocyclic group) each of which has at least one hetero atoms selected from oxygen, sulfur and nitrogen 
as an atom constituting the ring system (ring-constituting atom). The heterocyclic group is attached to a 
20 group defined as X above through its ring-constituting carbon atom. 

The aromatic heterocyclic group includes aromatic monocyclic heterocyclic groups, aromatic con- 
densed heterocyclic groups and the like. 

Preferred examples of the aromatic monocyclic heterocyclic groups include furyl. thienyl, pyrrolyl. 
oxazolyi. isoxazolyl. thiazolyl. isothiazoiyl. imidazolyl. pyrazolyl, 1.2.3-oxadiazolyl. 1 ,2,4-oxadiazolyl. 1.3.4- 
25 oxadiazolyi. furazanyl. 1 .2.3-thiadiazolyl, 1 .2.4-thiadiazolyl, 1 .3.4-thiadiazolyl, 1 ,2,3-triazoiyl. 1 ,2.4-triazolyl. 
tetrazolyl. pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl. triazinyl and the like. 

Preferred examples of the aromatic condensed heterocyclic groups include benzofuranyl, isoben- 
zofuranyl, benzo[b]thienyl, indolyl. isoindolyl, 1 H-indazolyl, benzoimidazolyl, benzoxazolyi, 1 ,2-benzisox- 
azolyl, benzothiazolyl, 1 ,2-benzoisothiazolyl, 1 H-benzotriazolyl. quinolyl, isoquinolyl, cinnolinyi, quinazolinyl, 
30 quinoxalinyl. phthalazinyl, naphthyridinyl, purinyl, pteridinyl, carbazolyl, a-carbolinyl, 0-carbolinyl, 7-car- 
bolinyl, acridinyl, phenoxazinyl, phenothiazinyl, phenazinyl, phenoxathiinyl, thianthrenyl, phenanthridinyl, 
phenanthrolinyl, indolizinyl, pyrrolo[1 ,2-b]pyridazinyl, pyrazolo[t.5-a]pyridyl, imidazo[l,2-a]pyridyl, imidazo- 
[t,5-a]pyridyl. imidazo[1 ,2-b]pyridazinyl, imidazo[1 ,2-a]pyrimidinyl, 1 ,2,4-triazolo[4,3-a]pyridyi, 1,2.4-triazolo- 
[4,3-b]pyridazinyl and the like. 
35 Preferred examples of the non-aromatic heterocyclic groups include oxiranyl, azetidinyl, oxetanyl, 
thietanyl, pyrrolidinyl, tetrahydrofuryl, thiolanyl, piperidyl. tetrahydropyranyl. morphoiinyl, thiomorphotinyl. 
piperazinyl and the like. 

Each of the above aliphatic chain hydrocarbon groups, aliphatic cyclic hydrocarbon groups, aromatic 
hydrocarbon groups, heterocyclic groups and the like may have at least one. preferably 1 to 3 appropriate 
40 substituents. 

Examples of the substituents include Ci-s alkyl, C2-6 alkenyl, C2-6 alkynyl. cycloalkyl, aryl, aromatic 
heterocyclic groups, non-aromatic heterocyclic groups, aralkyl, amino, N-monosubstituted amino, N,N- 
disubstituted amino, amidino, acyl, carbamoyl, N-monosubstituted carbamoyl, N.N-disubstituted carbamoyl, 
suifamoyl, N-monosubstituted sulfamoyl, N.N-disubstituted sulfamoyl. carboxyl, lower alkoxycarbonyl having 
45 C»-6 alkoxy, hydroxy I, Ci-s alkoxy, C2-& alkenyloxy, cycloalkyloxy, araikyloxy, aryloxy, mercapto, C1-6 
alkylthio, araJkylthio, arylthio, sulfo, cyano, azido, nitro, nitroso, halogen and the like. 

When the compound of the formula (I), (I"), (M), (I-2), (II) or (IV) is a quinoline derivative, namely when 
Y represents C-G. examples of the estertfied carboxyl represented by G include alkyloxycarbonyl and 
aralkyloxycarbonyl. 

50 Examples of the alkyl in the alkyloxycarbonyl include Ci-€ alkyl such as methyl, ethyl, propyl, 
isopropyl, butyl, isobutyl, sec-butyl, tert-butyl and the like. 

The aralkyl in the aralkyloxycarbonyl means alkyl having aryl as a substituent (arylalkyl). Examples of 
the aryl include phenyl, naphthyl and the like. The aryl may have the same substituent as that of the aryl 
represented by R. As the alkyl, Ci-s alkyl is preferable. Preferred examples of the aralkyl include benzyl. 
55 phenethyl, 3-phenylpropyl. (1 -naphthyljmethyl, (2-naphthyl)m ethyl and the like. Among them, benzyl, 
phenethyl and the like are more preferred. 

The optionally oxidized sulfur atom represented by X and Z includes thio, sulfinyl and sulfonyl. 
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Examples of the leaving group represented by Q 1 in the formula (II) include halogen, preferably 
chlorine, bromine or iodine; hydroxyl activated by esterification such as organic sulfonic acid residues (e.g., 
p-toluenesulfonyloxy, methanesuifonyloxy, etc.) and organic phosphoric acid residues (e.g., diphenyi- 
phosphoryloxy, dibenzylphosphoryloxy, dimethylphosphoryloxy, etc.); and the like. 

Examples of the halogen atom represented by Q 2 in the formula (IV) include chlorine, bromine and 
iodine. 

The ring A and ring B in the (I), (P). (1-1). (I-2), (II) and (IV) may have one or more substituents. 
Examples of the substituent include halogen, nitro. optionally substituted alkyl, optionally substituted 
hydroxyl. optionally substituted thiol, optionally substituted amino, optionally substituted acyl, optionally 
esterified carboxyl and optionally substituted aromatic cyclic groups. 

Examples of the halogen as the substituent include fluorine, chlorine, bromine and iodine. In particular, 
fluorine and chlorine are preferred. 

The optionally substituted alkyl may be any of straight-chain, branched-chain or cyclic C1-10 aJkyl such 
as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl. neopentyl, hexyl, 
heptyl, octyl, nonyl. decyl. cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl or the like. 

As examples of the optionally substituted hydroxyl, there are hydroxyl, hydroxyl having an appropriate 
substituent, particularly a group used as a protecting group for hydroxyl. such as alkoxy, alkenyloxy, 
aralkyloxy, acyloxy. aryloxy and the like. 

Examples of the alkoxy include C1-10 alkoxy such as methoxy. ethoxy, propoxy, isopropoxy. butoxy, 
isobutoxy. sec-butoxy, tert-butoxy. pentoxy, isopentoxy, neopentoxy, hexyloxy, heptyloxy, nonyloxy, 
cyclobutoxy, cyclopentoxy, cyclohexyloxy and the like. 

Examples of the alkenyloxy include C1-10 alkenyloxy such as allyloxy. crotyloxy, 2-pentenyloxy, 3- 
hexenyloxy, 2-cyclopentenylmethoxy. 2-cyclohexenylmethoxy and the like. Examples of the aralkyloxy 
include pheny!-Ci -4 alkyloxy such as benzyloxy. phenethyloxy and the like. 

Preferred examples of the acyloxy include C2-* alkanoyloxy such as acetyloxy, propionyloxy, n- 
butyryloxy. iso-butyryloxy and the like. Examples of the aryloxy include phenoxy, 4-chlorophenoxy and the 
like. 

As examples of the optionally substituted thiol, there are thiol, thiol having an appropnate substituent, 
particularly a group used as a protecting group for thiol, such as alkylthio, aralkyrthio, acylthio and the like. 

Preferred examples of the alkylthio include C1-10 alkylthio such as methylthio, ethylthio. propylthio, 
isopropylthio. butylthio, isobutylthio, sec-butylthio. ter^-butylthio, pentyrthio, isopentylthio, neopentylthio, 
hexylthio, heptylthio, nonylthio. cyclobutylthio, cyclopentylthio, cyclohexylthio and the like. 

Examples of the aralkyithio include phenyl-Ci-* alkylthio such as benzylthio, phenethylthio and the like. 

Examples of the acylthio include C 2 -* alkanoyithio such as acetylthio, propionylthio, n-butyrylthio, iso- 
butyrylthio and the like. 

As examples of the optionally substituted amino, there are amino having 1 or 2 substituents selected 
from C1-10 alkyl, C1-10 alkenyl and an aromatic group, for example, methylamino, dimethylamino, 
ethylamino, diethylamino. dibutylamino, diallylamino, cyclohexylamino, phenylamino. N-methyl-N- 
phenylamino and the like. 

As examples of the optionally substituted acyl, there are formyl; carbonyl to which C1-10 alkyl, C1-10 
alkenyl or an aromatic group is attached such as acetyl, propionyl, butyryl. isobutyryl. valeryl. isovaleryl, 
pivaloyl, hexanoyl, heptanoyl, octanoyl, cyclobutanoyl, cyclopentanoyl. cyclohexanoyl, cycloheptanoyl, 
crotonyl, 2-cyclohexenecarbonyl, benzoyl, nicotinoyl or the like. 

As examples of the optionally esterified carboxyl, there are carboxyl, alkyloxycarbonyl. aralkyloxycar- 
bonyl and the like. Examples of the alkyl in the alkyloxycarbonyl include C1 -s alkyl such as methyl, ethyl, 
propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl and the like. 

The aralkyl in the aralkyloxycarbonyl means aikyl having aryl as a substituent (arylalkyl). Examples of 
the aryl include phenyl, naphthyl and the like. These groups may have the same substituent as that of the 
above aromatic cyclic group represented by R. As the alkyl, Ci - 6 alkyl is preferable. Preferable examples 
of the aralkyl include benzyl, phenethyl, 3-phenylpropyl, (i-naphthylmethyl)methyl, (2-naphthy l) methyl and 
the like. Among them, benzyl and phenethyl are preferred. 

As examples of the optionally substituted aromatic cyclic groups, there are C«-u aromatic hydrocarbon 
groups such as phenyl, naphthyl, anthryl or the like; aromatic heterocyclic groups such as pyridyl, furyl, 
thienyl, imidazolyl, thiazolyl or the like. 

The substituent of the A ring and B ring may be at any position in each ring and may be the same or 
different. The number of the substituent is 1 to 4. When the substituents of the ring A or the ring B are 
adjacent each other, the adjacent substituents may be joined together to form a ring of the formula: -(CKfe)- 
m - or -0-(CH 2 ) n -0-wherein m is an integer of 3 to 5 and n is an integer of 1 to 3. The resulting ring includes 
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5 to 7 membered rings formed together with carbon atoms of the benzene ring. 

Among compounds of the formula (I), compound of the formula (P) are novel. 

Preferable examples of the compounds of the formula (P) include: 

ethyl 67Klimethoxy-4-(3,4^imethox 
5 boxylate (Example 2), 

ethyl e,7-dimethoxy^(4-methylphen^^ 
(Example 33), 

ethyl 6,7^imethoxy-4-(3,4^imethoxyphenyl)-2-[(4-m^ 
boxylate (Example 35), 

10 ethyl 67-dimethoxy-4-(3,4^imethoxyphenyl)-2-[(1-methylimidazol-2-yl)thiomethyl]quinoline-3-carbox- 
ylate (Example 36), 

ethyl 6.7-dimethoxy-4-(3,4-methylenedioxyphenyl)-2-((1-methylimidazoh2-yl)thiomethyl]quinoline-3-car- 

boxylate (Example 69), 

ethyl 6.7^iethoxy-4-(3,4-dimethoxyphenyl)-2-[(1-methyto 

75 (Example 72), 

ethyl 6,7^imethoxy-4-(3>dimethoxyphenyl)-2-[2-(1-methylimidazol-2-yl)ethyl]quinoline-3-carboxylate 
(Example 87), 

ethyl 2-[(2-benzimida2olyl)sulfinylmethyl]-6,7-dimethoxy-4-(3,4<iimethoxyphenyl)quinoline-3^arboxylate 
(Example 3). 

20 ethyl 6,7-dimethoxy-4-(3.4^imethoxyphenyl)-2^^ 
boxylate (Example 54), 

ethyl 6.7<iimemoxy^(3,4<iimetho>cyphenyl)-24(benzotN 

(Example 60). 

ethyl 6.7-dimethoxy-4-(3,4-dimethoxyphenyl)^ 

25 carboxylate (Example 64), 

ethyl 67-dimethoxy-4-(4-memoxyphenyl)-2-[(benzw 

(Example 27), 

ethyl 6,7-dimethoxy-4-(4-methoxyphenyl)-2-[(1-methylimidazol-2-yl)thiomethyl]quinoline-3-carboxylate 
(Example 28), 

30 ethyl 67^imethoxy^(3,4-dimethoxyphenyl)-2-[(4<hlorophenyl)thiomethyllquinoline-3^rboxylate 

(Example 42), * 
ethyl 67-dimethoxy-4-(3,4^imethoxyphenyl^ 

carboxylate (Example 66), 

ethyl 6 f 7-dimethoxy-4-(3,4-dimethoxyphenyl>-2-[(4-chlorophenyl)methylthiomethyl]quinoline-3-carbox- 

55 ylate (Example 41 ), 

ethyl 6jHiimethoxy^(3/MimetrK)xypheny^ 

(Example 53), 

ethyl 6,7^imethoxy^(3,4Hjimethoxyphenyl^^ 

(Example 45), 

40 ethyl 6,7-dimethoxy^(3,4-dimethoxyphenyl^ 
ylate (Example 46) or 

ethyl 6.7^imethoxy^(3,4<fimethoxyphenyl)-2^ 
(Example 47). 

The example number in the parentheses is that disclosed hereinafter. 
45 The most preferred example of the compound (P) is ethyl 6,7-dimethoxy-4-(3,4-dimethoxyphenyl)-2-(2- 
(l-methylimidazol-2-yl)ethyl]quinoline-3-carboxylate. 

The salts ol the desired compound (I) of the present invention are preferably pharmaceutical 
acceptable salts such as salts with inorganic bases, salts with organic bases, salts with inorganic acids, salts 
with organic acids, salts with basic or acidic amino acids, or the like, 
so Preferred examples of the salts with inorganic bases include salts with alkaline metals such as sodium, 
potassium or the like; salts with alkaline earth metals such as calcium, magnesium or the like; salts with 
aluminum; ammonium salts; and the like. 

Preferred examples of the salts with organic bases include salts with trimethylamine, triethylamine, 
pyridine, picoline, ethanolamine. diethanolamine. triethanolamine, dicyclohexylamine, N,N'-diben- 
55 zylethylenediamine or the like. 

Preferred examples of the salts with inorganic acids include salts with hydrochloric acid, hydrobromic 
acid, nitric acid, sulfuric acid, phosphoric acid or the like. 
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Preferred examples of the salts with organic acids include salts with formic acid, acetic acid, 
trifluoroacetic acid, furnaric acid, oxalic acid, tartaric acid, mateic acid, citric acid, succinic acid, malic acid, 
methanesulfonic acid, benzenesulfonic acid, p-toluenesulfonic acid or the like. 

Preferred examples of the salts with basic amino acids include salts with arginine, lysine, ornithine or 
5 the like. Preferred examples of the salts with acidic amino acids include salts with aspartic acid, glutamic 
acid or the like. 

The above compound (I) can be prepared, for example, as follows. 
Process A 




25 

wherein T is a nitrogen atom or C-G' (wherein G' is esterified carboxyl) and the other symbols are as 
defined above. 

In this process, the compounds (II) and (III) are reacted in an appropriate solvent in the presence of a 
base to prepare the compound (I-3). 
30 Examples of the solvent include aromatic hydrocarbons (e.g., benzene, toluene, xylene, etc.), ethers 
(e.g., dioxane, tetrahydrofuran. dimethoxyethane, etc.)^ alcohols (e.g., methanol, ethanol, propanol, etc.), 
ethyl acetate, acetonitrile, pyridine, N,N-dimethylforrnamide, dimethylsulfoxide, chloroform, dichloromethane, 
1 ,2-dichloroethane, 1,1,2,2-tetrachloroethane, acetone, 2-butanone and mixed solvents thereof. 

Examples of the base include alkaline metal salts such as sodium hydroxide, potassium hydroxide, 
35 potassium carbonate, sodium carbonate, sodium bicarbonate or the like; silver carbonate (Ag2C0 3 ); amines 
such as pyridine, triethylamine, N.N-dimethylaniline or the like. The amount of the base to be used is about 
1 to 5 mol per 1 mol of the compound (II). 

This reaction is normally carried out at -20 *C to 150*C, preferably -10 'C to tOO'C. 
The quinoline or quinazoline derivative (I-3) thus obtained can be isolated and purified according to 
AO known purification and separation methods such as concentration, concentration under reduced pressure, 
solvent extraction, crystallization, recrystallization, redistribution, chromatography or the like. 

Process B 

45 In this process, the compound (M), namely the compound of the formula (I-3) wherein X* is sulfur atom 
is subjected to oxidation to prepare the compound (1-4). 
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wherein p is 1 or 2 and the other symbols are as defined above. 
15 This oxidation can be carried out according to a conventional manner using an oxidizing agent such as 
m-chloroperbenzoic acid, hydrogen peroxide, peresters. sodium metaperiodate or the like. 

When the oxidizing agent is used in an equimolar amount or less based on the compound (M), the 
compound of the formula (I-5) wherein p is 1 is preferentially produced. The compound of the formula (1-5) 
wherein p is 2 is produced by oxidation of the compound of the formula (1-5) wherein p is 1 when the 
20 oxidizing agent is used in excess of the equimolar amount. 

This oxidation is advantageously carried out in a solvent which is inert under reaction conditions such 
as halogenated hydrocarbons (e.g.. methylene chloride, chloroform, dichloroethane, etc.), aromatic hy- 
drocarbons (e.g., benzene, toluene, etc.) and alcohols (e.g., methanol, ethanol. propanol, etc.). 

This reaction is carried out at room temperature or lower, preferably about -50 • C to 20 ' C normally for 
25 0.5 to 10 hours. 

The quinoline or quinazoline derivative (I-5) can be isolated and purified by known separation and 
purification methods such as concentration, concentration under reduced pressure, solvent extraction, 
crystallization, recrystallization, redistribution, chromatography or the like. 

30 Process C 



35 



40 



45 



50 




(1-2) 



55 



wherein each symbol is as defined above. 



9 



WSOCCID: <EP 0567107A1_L> 



EP 0 567 107 A1 



In this process, the aldehyde derivative (V) are condensed with phosphonium salt (IV) to obtain the 
compound (VI) which is then subjected to reduction to prepare the compound (I-2). 

The condensation reaction between the compounds (IV) and (V) is carried out in an appropriate solvent 
in the presence of a base. 

5 Examples of the solvent include alcohols (e.g., methanol, ethanol, propanol, etc.), ethers (e.g., ethyl 
ether, dioxane, tetrahydrofuran, dimethoxyethane, etc.), aromatic hydrocarbons (e.g., benzene, toluene, 
xylene, etc.), dichloromethane, 1 ,2-dichloroethane. N,N-dimethylformamide, dimethylsulfoxide and mixed 
solvents thereof. 

Examples of the base include alkaline metal , hydride (e.g., sodium hydride, potassium hydride, etc.), 
io aikoxides (e.g., sodium ethoxide, sodium methoxide, potassium tert-butoxide, etc.), organic lithium com- 
pounds (e.g., methyl lithium, butyl lithium, phenyl lithium, etc.). sodium amide and the like. The amount of 
the base to be used is preferably about 1 to 1.5 mol per 1 mol of the compound (IV) 

This reaction is carried out normally at -50 # C to 1Q0 - C, preferably -20 *C to 50 'C. The reaction time 
is 0.5 to 20 hours. 

is The compound (VI) is obtained as a mixture of (E) and (Z) isomers for the newly formed double bond. 
After or without separation, the (E) and (Z) isomers each are subjected to reduction to obtain the compound 
(1-2). 

This reduction is carried out according to conventional methods in a solvent in the presence of a 
catalyst such as palladium catalysts (e.g., palladium carbon, palladium black, etc.). platinum catalysts (e.g.. 

20 platinum dioxide, etc.), Raney nickel or the like under an atmosphere of hydrogen. Examples of the solvent 
include alcohols (e.g., methanol, ethanol, propanol, etc.). ethers (e.g., ethyl ether, dioxane. tetrahydrofuran, 
dimethoxyethane. etc.). aromatic hydrocarbons (e.g., benzene, toluene, xylene, etc.), dichloromethane. 1.2- 
dichloroethane, ethyl acetate, acetonitrile, acetone. 2-butanone. N,N-dimethylforrnamide. dimethylsulfoxide, 
and mixed solvents thereof. The pressure of hydrogen atmosphere is 1 to 150 atm, preferably 1 to 20 atm. 

25 The quinoline or quinazoline derivative (I-2) thus obtained can be isolated and purified by known 
separation and purification methods such as concentration, concentration under reduced pressure, solvent 
extraction, crystallization, recrystallization, redistribution, chromatography or the like. 

The starting materials (I!) and (IV) in the present invention can be prepared, for example, according to 
the following process. 

30 

Process D a 



35 



40 




(vn) (n-i) 



wherein each symbol is as defined above. 

In this process, the 2-aminobenzophenone derivative (VII) and the compound (VIII) are reacted in an 
appropriate solvent in the presence of an acid to prepare the compound (IM). 

Examples of the solvent include aromatic hydrocarbons (e.g., benzene, toluene, xylene, etc.), ethers 
so (e.g.. dioxane. tetrahydrofuran. dimethoxyethane. etc.), N,N-dimethylformamide, dimethylsulfoxide. chlo- 
roform, dichloromethane. 1 ,2-dichloroethane. 1,1,2.2-tetrachloroethane, acetic acid and the like. 

Examples of the acid include Lewis acids (e.g., aluminum chloride, zinc chloride, etc.), p-toluenesulfonlc 
acid, sulfuric acid, trifluoroacetic acid and the like. The amount of the acid to be used is preferably about 
0.05 to 0.5 mol per 1 mol of the compound (VII). 
55 This reaction is carried out normally at 20 ■ C to 200 • C, preferably about 30 • C to 1 50 • C. The reaction 
time is 0.5 to 20 hours, preferably 1 to 10 hours. 

The compound (11-1) thus obtained can be isolated and purified by known separation and purification 
methods such as concentration, concentration under reduced pressure, solvent extraction, crystallization. 
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recrystallization, redistribution, chromatography or the like. 
Process E 




(n-2) 



wherein each symbol is as defined above. 

In this process, the 2-aminobenzophenone derivative (VII) is reacted with the acetoacetic ester 
derivative (IX) in the presence of an acid to obtain the compound (X). The compound (X) is then brominated 
30 to prepare the 2-bromomethylquinoline derivative (II-2). 

The reaction between the compounds (VII) and (IXJ can be carried out in the same manner as in the 
process D. 

The bromination of the compound (X) can be carried out in an appropriate solvent in the presence of a 
free-radical initiator according to conventional methods. Examples of the solvent include halogenated 

35 hydrocarbons such as carbon tetrachloride, chloroform, dichloromethane, 1 ,2-dichloroethane, 1 ,1 ,2,2-tetrach- 
loroethane or the like. Examples of the free-radical initiator include benzoyl peroxide, 2,2-azobis- 
(isobutyronitrile) and the like. The amount of the free-radical initiator is preferably about 0.001 to 0.01 moi 
per 1 mol of the compound (X). This reaction is carried out normally at 20 # C to 150'C. preferably about 
30 *C to 100 *C. The reaction time, is 0.5 to 20 hours, preferably 1 to 10 hours. 

40 The compound (11-2) thus obtained can be isolated and purified by known separation and purification 
methods such as concentration, concentration under reduced pressure, solvent extraction, crystallization, 
recrystallization, redistribution, chromatography or the like. 




wherein each symbol is as defined above. 
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In this method, the 2-aminobenzophenone derivative (VII) is reacted with the halogenoacetonitrile 
derivative (XI) to prepare the 2-halogenomethylquinazoline derivative (II-3). The reaction between the 
compounds (VII) and (X!) is carried out by using an excess amount of the compound (XI) as a solvent in the 
presence of an acid. As the acid, there can be used the same acids as those described in the process D. 

5 The amount of the acid to be used is about 1 to 5 mol, preferably 1 to 2 mol per 1 mol of the compound 
(VII). The reaction time is normally 0.5 to 30 hours, preferably 1 to 10 hours. The reaction temperature is 
normally 20 * C to 200 ■ C, preferably 30 * C to 150 • C. 

The quinazoline derivative (IK3) thus obtained can be isolated and purified by known separation and 
purification methods such as concentration, concentration under reduced pressure, solvent extraction, 

io crystallization, recrystallization, redistribution, chromatography or the like. 

Process G 




(n-4) 



35 

wherein each symbol is as defined above. 

In this process, the 2-aminobenzophenone derivative (VII) is reacted with acetonitrile to prepare the 2- 
methyiquinazoline derivative (XII). The compound (XII) is then subjected to bromination to prepare the 2- 
40 bromomethylquinazoline derivative (11-4). The reaction of the compound (VII) with acetonitrile is carried out 
in the same manner as in the F method. The bromination of the compound (XII) is carried out in the same 
manner as the bromination of the compound (X) in the process E. 

The quinazoline derivative (11-4) can be isolated and purified by known separation and purification 
methods such as concentration, concentration under reduced pressure, solvent extraction, crystallization, 
45 recrystallization, redistribution, chromatography or the like. 



50 



55 
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15 

wherein each symbol is as defined above. 

In this method, the compounds (11-1). fll-2), (II-3) and (IM) obtained by the processes D, E f F and G. 
respectively, are oxidized to prepare the compound (II-5). 

This oxidation is carried out according to the same manner using an oxidizing agent such as m- 
20 chloroperbenzoic acid, hydrogen peroxide, peresters. sodium metaperiodate or the like. The amount of the 
oxidizing agent to be used is 1 to 5 mol, preferably 1 to 3 mol per 1 mol of the compound (11-1). (II-2), (II-3) 
or (IM). 

This oxidation is advantageously carried out in a solvent which is inert under reaction conditions such 
as halogenated hydrocarbons (e.g.. methylene chloride, chloroform, dichloroethane. etc.), aromatic hy- 
25 drocarbons (e.g.. benzene, toluene, etc.) and alcohols (e.g.. methanol, ethanol. propanol. etc.). 

This reaction is carried out at -10- C to 150* C. preferably about 0*C to 100- C normally for 0.5 to 10 
hours. 

The quinoline 1 -oxide derivative or quinazoline 1 -oxide derivative (II-5) thus obtained can be isolated 
and purified by known separation and purification methods such as concentration, concentration under 
30 reduced pressure, solvent extraction, crystallization, recrystallization. redistribution, chromatography or the 
like. 

Process I 

35 

(0)> 
I 



40 




(n-6) 



wherein each symbol is as defined above. 

In this process, the compound of the formula (II-6) is reacted with the corresponding amount of 
triphenylphosphlne to prepare the phosphonium salt derivative of the formula (IV). 

This reaction is carried out in a solvent such as aromatic hydrocarbons (e.g. benzene, toluene, xylene, 
etc.), ethers (e.g., tetrahydrofuran, dioxane. dimethoxy ethane, etc.), acetonitrile and mixed solvents thereof. 
This reaction is carried out at 10 * C to 200 ' C, preferably 30 ' C to 1 50 • C for 0.5 to 50 hours. 
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Process J 




(I-6) (1-7) 



wherein each symbol is as defined above. 

In this process, the compound (1-6) is subjected to hydrolysis to prepare the compound (1-7). 
20 The hydrolysis can be carried out in water or in an aqueous solvent according to the conventional 
methods. 

Usable aqueous solvent is a mixture of water and -an alcohol (such as methanol or ethanol), an ether 
(such as tetrahydrofuran or dioxane), N.N-dimethyrformamide, dimethylsulf oxide, acetonitrile or acetone. 
The reaction is carried out in the presence of a base such as potassium carbonate, sodium carbonate, 

25 sodium hydroxide, potassium hydroxide or lithium hydroxide, or an acid such as hydrochloric acid, sulfuric 
acid, acetic acid or hydrobromic acid. Preferably, the acid or the base is used in an excess amount (base: 
1.2 to 6 equivalents; acid: 2 to 50 equivalents) to the compound (la 1 ). The reaction is usually conducted at 
about -20 • C to 150 • C, preferably about -10 • C to 100 # C. 

The compounds and salts thereof provided according to the present invention have anti-inflammatory 

30 activity, and antipyretic and analgesic activity. Further, excellent antiarthritic activity was observed in an 
experimental model of adjuvant arthritis which produces symptoms analogous to those of rheumatoid 
arthritis in mammals. Furthermore, anti-lL-1 activity and*antigen-responsive T cell growth inhibitory activity 
were observed and these activities suggests action mechanisms of anti-inflammatory activity of the 
compounds of the present invention. 

35 The compounds of the present invention have low toxicity. For example, when 300 mg/kg of the 
compounds prepared in Examples 36, 45, 47, 54 and 64 were administered orally to mice, no mice died. 
Therefore, the compounds of the present invention are useful as an anti-inflammatory agent, particularly an 
agent for treating arthritis producing inflammatory symptoms, in humans and other mammals. 

The compound (I) of the present invention is formulated together with a pharmacologically acceptable 

40 carrier and administered orally or parenteraiiy as solid preparations such as tablets, capsules, granules, 
powders or liquid preparations such as syrups, injections or the like. 

As the pharmacologically acceptable carrier, there can be used various organic or inorganic carrier 
materials conventionally used as pharmaceutical materials. The carriers are formulated as excipients, 
lubricants, binders or disintegrants in solid preparations; resolvents, solution adjuvants, suspending agents, 

45 tonicity agents, buffering agents or soothing agents in liquid preparations; or the like. If necessary, 
pharmaceutical additives such as antiseptics, antioxidants, colorants, sweetening agents or the like can also 
be used. 

Preferred examples of the excipients include lactose, sucrose, D-mannitol, starch, crystalline cellulose, 
light silicic anhydride and the like, 
so Preferred examples of the lubricants include magnesium stearate, calcium stearate. talc, colloidal silica 
and the like. 

Preferred examples of the binders include crystalline cellulose, sucrose, D-mannitol, dextrin, hydrox- 
ypropylcellulose, hydroxypropylmethylcellulose, polyvinylpyrrolidone and the like. 

Preferred examples of the disintegrants include starch, carboxymethylcellulose, calcium carboxymethyl- 
55 cellulose, croscarmellose sodium, carboxymethylstarch sodium and the like. 

Preferred examples of the resolvents in liquid preparations include water for injection, alcohols, 
propylene glycol, macrogol, sesame oil, corn oil and the like. 
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Preferred examples of the solution adjuvants include polyethylene glycol, propylene glycol, D-mannitol t 
benzyl benzoate, ethanol, trisaminomethane, cholesterol, ethanolamlne, sodium carbonate, sodium citrate 
and the like. 

Preferred examples of the suspending agents include surfactants such as stearyl triethanolamine, 
5 sodium lauryl sulfate, laurylaminopropionic acid, lecithin, banzai konium chloride, benzethonium chloride, 
glyceryl monostearate or the like; hydrophilic macromolecules such as polyvinyl alcohol, polyvinyl pyr- 
rolidone, carboxymethylcellulose sodium, methylcellulose. hydroxy methylcellulose, hydroxyethylcellulose, 
hydroxypropylcellulose or the like. 

Preferred examples of the tonicity agents include sodium chloride, glycerin, D-mannitol and the like. 
70 Preferred examples of the buffering agents include phosphates, acetates, carbonates, citrates and the 
like. 

Preferred examples of the soothing agents include benzyl alcohol and the like. 

Preferred examples of the antiseptics include para-oxybenzoic esters, chlorobutanol, phenethyl alcohol, 
dehydroacetic acid, sorbic acid and the like. 
15 Preferred examples of the antioxidants include sulfites, ascorbic acid and the like. 

The dose of the compound (I) of the present invention varies widely depending upon a particular route 
of administration, conditions of a particular patient to be treated or the like. The daily dose for an adult 
patient can normally be selected from the range of 5 to 1,000 mg for oral administration and 1 to 100 mg 
for parenteral administration. The compound (I) can be administered in the above daily dose in 1 to 4 
20 divided portions. 

Pharmacological activities of the compound (I) or its salt of the present invention can be evaluated by 
the following Test Examples. The experimental methods and results are shown as follows. 

Test Example 1 

25 

Effects on rat adjuvant arthritis 

Freund's complete adjuvant (a 0.5% suspension of killed tubercule bacilli in liquid paraffin) (0.05 ml) 
was injected intradermal^ into a right hind leg plantar of Lewis rats (male, 7 weeks old, Charles River Japan 
30 Inc.) for sensitization. A test drug (50 mg/kg) was suspended in 5% acacia and administered once a day for 
14 days. The administration was started just before th^ sensitization (Day 0). The volume of the left hind leg 
and the body weight were measured just before the sensitization (Day 0) and on the 14th day, and the 
swelling inhibitory rate (%) and the increase rate (%) of body weight based on drug-unadministered rat 
groups were calculated. 

35 The results are compared and assessed by Dunnetfs test. The risk rate of less than 5% was evaluated 
as significant. As shown in Table 1, the compound of the present invention was effective in improvement of 
all symptoms observed as the inhibition of plantar swelling and the increase in body weight. 

Table 1 



40 





Compound 
(Example No.) 


Swelling inhibitory rate (% ) 


Increase rate of 
body weight (%) 




2 


73- 


39- 


45 


33 


67" 


12 




36 


48- 


30- 




69 


63- 


17 




72 


50- 


27* 




35 


64- 


11 


50 


87 


75- 


27- 




88 


62- 


24- 



p < 0.01 . p < 0.05 
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Test Example 2 

Rat carrageenin paw edema inhibitory activity 

The volume of a planter part of a right hind leg of Jcl:SD rats (male. 6 weeks old) was measured, and 
then suspension of a test drug (50 mg/kg) in 5% acacia was administered orally. Then water was 
administered additionally so that the total amount of administered liquid became 5 ml/rat. After 1 hour, a 
suspension (0.05 ml) containing 1% carrageenin in physiological saline was injected intradermal^ into the 
plantar to induce swelling [Winter, C. A. et al; Proc. Soc. Exp. Biol. Med., VH. 544 (1962)]. The volume of 
the right hind leg was measured again 3 hours after the carrageenin injection, and swelling inhibitory rate 
was calculated from the difference in the volumes before and after the injection. 

The results are shown in Table 2. The compound of the present invention exhibited carrageenin paw 
edema inhibitory activity. 

Table 2 



Compound 


Swelling inhibitory 


(Example No.) 


rate (%) 


3 


23 


54 


21 


60 


31 


64 


36 



Test Example 3 
Analgesic activity in mice 

A drug (50 mg/kg) suspended in 5% acacia was administered orally to Slc:ICR mice (male. 4 weeks 
old). After 30 minutes, a 0.02% phenylquinone solution (0.1 ml/10 kg body weight) in 5% ethanol was 
administered intraperitoneal ly. Writhing and stretching reactions for 20 minutes after the injection were 
calculated for each mouse to evaluate analgesic activity of the test drug [Siegmund, E. et al.; Proc. Soc. 
Exp. Biol. Med., 95. 729 (1957)]. 

The results are shown in Table 3. The compound of the present invention exhibited significant analgesic 
activity in the mouse phenylquinone writhing model. 

Table 3 



Compound 


Inhibitory rate (%) 


(Example No.) 




27 


39 


28 


43 


36 


59 


42 


47 


66 


58 


64 


27 



Test Example 4 
AntML-1 activity 

Rat cartilage cells were prepared according to the known method [Fujio Suzuki et al., Sin Seikagaku 
Jikken Kohza, 18, p.871-875 (1990)] and cultivated in Dulbecco's Medium containing 10% fetal bovine 
serum. After 8 days, various concentrations of a test drug and IL-10 (0.2 ng/ml) were added, and the cells 
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were cultivated for additional 3 days. The amount of extracellular substrates thus produced was determined. 

The results are shown in Table 4. Although IL-10 inhibits the synthesis of extracellular substrates of 
cartilage cells, addition of the drug inhibits the IL-1 activity and the amount of extracellular substrates 
synthesized was recovered. 

Table 4 



Compound 
(Example No.) 


IL-1 inhibitory activity (%) 


1 uM 


10HM 


28 


34 


44 


36 


22 


48 


41 


17 


50 


53 


39 


71 


64 


23 


50 



20 Test Example 5 

Antigen-responsive T cell growth inhibitory activity 

According to the method of Test Example 1. adjuvant arthritis was induced in Lewis rats (male. 7 weeks 
25 old). After 14 days, lymphonodi inguinales were excised. Then, a single-cell suspension was prepared by 
using RPMM640 medium containing 5% fetal bovine serum and then incubated at 37 'C for 1 hour in a 
nylon wool column. The cells were eluted from the column with the same medium. The non-adsorptive cell- 
fraction was used as T cells. 

On the other hand, spleen cells were taken out from unsensitized Lewis rats (male, 8 to 9 weeks old) 
30 and irradiated with soft X-rays (20,000 R). To the spleen cells (1x10 s cells/well) were added the above T 
cells (5x10 s cells/well). PPD (Purified Protein Derivatives; final concentration: 2 ug/ml) and 2% Lewis rat 
serum (treated at 56* C for 30 minutes). The mixture was incubated at 37 *C for 72 hours in a 5% carbonic 
acid incubator. Further, 3 H-Tdr (0.5 uCi/well) was added followed by incubation for 24 hours. The cells were 
recovered, and the radioactivity of 3 H-Tdr incorporated into the cells was determined. The test drug was 
35 added to the cell suspension just before the addition of PPD, and effects on incorporation of 3 H-Tdr into the 
cells were observed. 

The results are shown in Table 5. The compound of the present invention has inhibitory activity against 
stimulation of T cell growth by PPD. 

40 Table 5 



Compound 
(Example No.) 


Antigen-responsive T cell growth 
inhibitory rate (%) 


1 uM 


10 UM 


36 


33 


79 


45 


36 


70 


46 


39 


92 


47 


61 


93 


53 


51 


91 


60 


59 


91 


64 


53 


78 



55 The following Reference Examples (RE) and Examples (Ex) further illustrate the present invention in 
detail, but are no to be construed to limit the scope thereof. 
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Reference Example 1 

Cone, sulfuric acid (0.3 ml) was added to a mixture of 2-amino-3 , ,4'-dimethoxy-4,5-ethylenedioxyben- 
zophenone (6.5 g). ethyl 4-chloroacetoacetate (3.7 g) and acetic acid (60 ml), and the resulting mixture was 
5 stirred at 100'C for 3 hours. The reaction mixture was concentrated under reduced pressure, and the 
residue was poured into water. The mixture was made alkaline with 2N NaOH and extracted with 
chloroform. The chloroform layer was washed with water and dried (MgSO*), and the solvent was distilled 
off under reduced pressure. The residue was subjected to column chromatography on silica gel. From the 
fraction eluted with chloroform/ethyl acetate (7:3, v/v) f ethyl 2-chloromethyl-4-(3,4-dimethoxyphenyl)-6,7- 
10 ethylenedioxyquinoiine-3-carboxylate (5.5 g, 60%) was obtained and recrystaJlized from acetone. 

Colorless prisms. 

mp. 1 97-1 98 'C. 



Elemental Analysis: 


Calcd. for C 23 H 22 N06CI: 
Found: 


C.62.24; 
C61.95; 


H5.00; 
H,5.15; 


N.3.16 
N.3.01. 



Reference Examples 2 to 25 

According to the same manner as that described in Reference Example 1, compounds in Tables 6 to 8 
were obtained. 



30 

4 



35 



40 



45 



so 



55 
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Table 6 



R I 


Jk CIWC2 
B | 


\ 









RE 
No 






1 

G" 


yield 
(X) 


mp 

CC) 


recrystal 1 ization 
solvent 


2 


6-C* H 




C00C 2 H 5 


61 


105-106 


ethanol/water 


3 


6-C£ B 




COOC2H5 


27 


112-114 


methanol/water 


4 


6-Cf. H 




C00C 2 H 3 


42 


140-141 


ethyl acetate/hexane 


5 


6-Cf . H 


,0CH, 
-(OVOCH, 


C00C 2 H 5 


44 


135-136 


ethyl acetate/ether 


6 


6-CH 3 . H 


■© 


COOC2H5 


42 


78-79 


ethyl acetate/hexane 


7 


7-CH3. H 


-© 


COOCjHs 


40 


125-126 


acetone/ether 


8 


6-Br. H 




COOC 2 H 5 < 


58 


108-109 


acetone/ 
isopropyl ether 


9 


6-CF3. H 


-© 


C00C 2 Hj 


80 


note 1) 
oil 




10 


6. 7-(CH,) 2 




C00C 2 H» 


70 


170-171 


ethyl acetate 


11 


6. 7-(CHj)i 


-<q>-ch, 


C00C 2 Hj 


42 


119-120 


ethyl acetate/hexane 



Note 1) NMR (Sppm).in CDCI3: 0.92 ( 3H, t , J=7 . 2Hz ) . 
4.06 <2H,q,J=7.2H2). 5.03 (2H,s), 7.33-7.37 (2H,m), 7.50- 
7.55 <3H,m), 7.90-7.98 (2H.ni). 8.26 ( lH.d , J=9 . 4Hz ) . 
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Table 7 



R 1 . 

\ 


^JL CH 2 « 

<] 


RE 
No 


R l . R 2 


/r-\ 




Yield 
(X) 


op 

(°C) 


recrystallization 
solvent 


12 


6. 7-(0CH 2 CH 2 0) 


-®-0CH s 


C00C 2 B 5 


44 


155-156 


acetone/ether 


13 


6.7-(CH,0) 2 




C00C 2 H 5 


23 


153-155 


acetone/ether 


14 


6. 7-(CH 2 0) 2 


-©-0CH, 


C00C 2 H 5 


48 


108-109 


ether 


15 


6.7-(CH 3 0) 2 


_/0CHj 


C00C 2 fl s 


81 


75-76 


isopropyl ether 


16 


6.7-(CH,p) 2 


OCHjv 

-® 


COOC2H5 


53 


146-147 


ethyl acetate/hexane 


17 


6. 7-(CH 3 0) 2 




COOC 2 Hs 


50 


151-153 


ethyl acetate/hexane 


18 


6.7-(CH 3 0) 2 


-©-« 


C00C 2 Hj 


53 


160-161 


ethyl acetate/hexane 


19 


6.7-(CH 3 0) 2 




COOC 2 H 5 


35 


126-127 


acetone/ether 


20 


6. 7-(CH 3 0) 2 


,0CH 3 


COOCH, 


44 


181-182 


acetone/ether 


21 


6. 7-(CHj0) 2 


-©"OCH, 


COOC 2 H 5 


53 


147-148 


acetone/ether 


22 


6. 7-(CH 3 0) 2 




C00C 2 H s 


44 


134-135 


ethyl acetate/hexane 
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Table 8 



v. 

'•0 




BE 
No 


R>. R 2 




G' 


Yield 
(S) 


mp 

(X) 


recrystallization 
solvent 


23 


6. 7-(CH,0)» 


/OCH, 
-O-XH. 
^OCHj 


C00C 2 Hs 


64 


211-212 


chloroform/ 
acetone 


24 


6, 7-(C 2 H s O) t 


/OCH, 
-<Q>-0CH: 


C00C 2 a 5 


68 


124-125 


ethyl acetate/hexane 


25 


H.H 


/OCH, 
-@>-0CH, 


C00C 2 H 5 


50 


82-83 


ethyl acetate/hexane 



Reference Example 26 

Cone, sulfuric acid was added to a mixture of 2-aminc^ t 5 1 3\4'-tetramethoxybenzophenone, ethyl 
acetoacetate and acetic acid. The resulting mixture^ was treated according to the same manner as that 
described in Reference Example 1 to obtain ethyl 6.7-dimethoxy-4-(3,4-dimethoxyphenyl)-2-methylqui 
noline-3-carboxylate (83%) which was recrystallized from ethanol. 

Colorless prisms. 

mp. 1 47-1 48 'C. 

Reference Example 27 

Cone, sulfuric acid was added to a mixture of 2-amino-4,5,3\4Metramethoxybenzophenone, propyl 
acetoacetate and acetic acid. The resulting mixture was treated according to the same manner as that 
described in Reference example 1 to obtain propyl 6 f 7-dimethoxy-4-(3.4-dimethoxyphenyl)-2- 
methylquinoline-3-carboxylate (79%) which was recrystallized from ethyl acetate/isopropyl ether. 

Colorless prisms. 

mp. 153-155 -C. 

Reference example 28 

Cone, sulfuric acid was added to a mixture of 2-aminc-4 l 5 f 3 , ,4 , -tetramethoxybenzophenone. butyl 
acetoacetate and acetic acid. The resulting mixture was treated according to the same manner as that 
described in Reference Example 1 to obtain butyl 6,7-dimethoxy-4-(3>dimethoxyphenyl)-2-mewylqui 
noline-3-carboxylate (53%) which was recrystallized from ethyl acetate/hexane. 

Colorless prisms. 

mp. 119-120 

Reference Example 29 

A mixture of ethyl 6,7-dimethoxy-4-(3.4-dimethoxyphenyl)-2-methylquinoline-3-carboxylate (41 1 mg). N- 
bromosuccinimide (NBS) (214 mg), 2.2'-azobis(isobutyronitrile) (10 mg) and carbon tetrachloride (10 ml) 
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was stirred under reflux for 5 hours. The reaction mixture was washed with water and dried (MgSCM, and 
the solvent was distilled off under reduced pressure. The residue was subjected to column chromatography 
on silica gel. From the fraction eluted with chloroform/ethyl acetate (10:1, v/v), ethyl 2-bromomethyl-6,7- 
dimethoxy-4-(3,4^dimethoxyphenyl)quinoline-3<arboxylate (285 mg, 58%) was obtained and recrystallized 
5 from ethyl acetate/hexane. 

Colorless prisms. 

mp. 135-136 -C. 



Elemental Analysis: 


Calcd. for C2 3 H 2 *N06Br: 
Found: 


C.56.34; 
C.55.98; 


H.4.93; 
H.5.23; 


N.2.86 
N r 2.62. 



Reference Example 30 

According to the same manner as that described in Reference Example 29, propyl 2-bromomethyl-6,7- 
dimethoxy-4-(3,4-dimethoxyphenyl)quinoline-3-carboxylate (48%) was obtained. This product was recrystal- 
lized from ethyl acetate/isopropyl ether. 

Colorless prisms. 

mp. 160-161 -C. 





Elemental Analysis: 


25 


Calcd. for C^r^eNOsBr: 


C.57.15; 


H.5.20; 


N.2.78 




Found: 


C.56.75; 


H.5.30; 


N.2.68. 



30 Reference Example 31 

According to the same manner as that described in Reference Example 29, butyl 2-bromomethyl-6,7- 
dimethoxy-4-(3,4-dimethoxyphenyl)quinoline-3-carboxylate (56%) was obtained. This product was recrystal- 
lized from ethyl acetate/ether. 
35 Colorless prisms. 

mp. 160-161 -C. 





Elemental Analysis: 


40 


CaJcd.for CasH^NOsBr: 


C.57.92; 


H t 5.44; 


. N.2J0 




Found: 


C.57.96; 


H.5.53; 


N.2.50. 



Reference Example 32 

A mixture of ethyl 2-chloromethyl-67Kjimethoxy^3,4-dimethoxyphenyl)quinoline-3-carboxylate (3.0 g), 
m-chloroperoxybenzoic acid (85%. 2.3 g) and methanol (40 ml) was stirred under reflux for 2 hours. The 
solvent of the reaction mixture was distilled off under reduced pressure. The residue was poured into 
chloroform. The chloroform layer was washed with water and dried (MgSO*). and then the solvent was 
distilled off under reduced pressure. The residue was subjected to column chromatography on silica gel. 
From the fraction eluted with chloroform/ethyl acetate (6:4, v/v). ethyl 2-chloromethyl-6,7-dimethoxy-4-(3.4- 
dimethoxyphenyl)quinoline-3-carboxylate 1-oxide (2.0 g, 65%) was obtained and recrystallized from 
acetone/isopropyl ether. 

Colorless prisms. 

mp. 193-194*C. 
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Elemental Analysis: 


Calcd. for C23H24NO7CI: 
Found: 


C.59.81; 
C59.69; 


H.5.24; 
H.5.32; 


N.3.03 
N.3.05. 



Reference Example 33 



Aluminum chloride powder (6.7 g) was added to a mixture of 2-amino-4,5,3\4 , -tetramethoxyben- 
zophenone (8.0 g) and chloroacetonitrile (25 ml), and the resulting mixture was stirred at 100* C for 2 hours. 
The reaction mixture was poured into water and extracted with chloroform. The chloroform layer was 
washed with water and dried (MgSO*), and the solvent was distilled off under reduced pressure. The 
residue was subjected to column chromatography on silica gel. From the fraction eluted with 
chloroform/ethyl acetate (10:1, v/v), ethyl 2-chloromethyl-6 t 7-dimethoxy-4-(3,4-dimethoxyphenyl)quinazoline 
(4.9 g, 52%) was obtained and recrystaliized from acetone. Colorless prisms, mp. 183-1 84 *C. 



Reference Example 34 



A mixture of ethyl 2-chloromethyl-6,7-diethoxy-4-(3 ( 4-dimethoxyphenyl)quinoline-3-carboxylate (7.1 g), 
triphenylphosphine (3.9 g) and toluene (70 ml) was stirred under reflux for 2 hours. After cooling, the 
deposited solid was separated by filtration to obtain [6,7-diethoxy-4-(3,4-dimethoxyphenyl)-3- 
ethoxycarbonylquinolin-2-yl]methyltriphenylphosphonium chloride (9.6 g, 87%). mp. 172-174* C (dec). 

Reference Example 35 

According to the same manner as that described in Reference Example 34, [6,7-dimethoxy-4-(3,4- 
dimethoxyphenyl)-3-ethoxycarbonylquinolin-2-yl]methyltriphenylphosphonium chloride, mp. 200-202 ■ C 

(dec). 

Reference Example 36 

According to the same manner as that described in Reference Example 34, [6,7-dimethoxy-4-(4- 
methoxyphenyl)-3-ethoxycarbonylquinolin-2-yllmethyltriphenylphosphonium chloride, mp. 1 78-1 80 "C (dec). 

Reference Example 37 



40 



According to the same manner as that described in Reference Example 34, [6,7-dimethoxy-4-(3,4 
dimethoxyphenyl)quinazolin-2-yi]methyltriphenylphosphonium chloride, mp. 208-210 *C (dec). 

Reference Example 38 



According to the same manner as that described in Reference Example 1, ethyl 2-chloromethyl-4-(3,4- 
dimethoxyphenyl)-6-methylquinoline-3-carboxylate was obtained. This product was recrystaliized from 
ethanol. Colorless prisms, mp. 125-126 *C. 

Reference Example 39 



A mixture of sodium iodide (1.68 g) and methyl ethyl ketone (15 ml) was stirred at 80 *C for 1 hour. 
Then ethyl 2-chloro-6,7-dimethoxy-4-(3.4-dimethoxyphenyl)quinoline-3-carboxylate (2.0 g) was added, and 
the resulting mixture was stirred at the same temperature for 12 hours. The insoluble materials were filtered 
off, and the filtrate was concentrated under reduced pressure. The residue was poured into water and 
extracted with ethyl acetate. The ethyl acetate layer was washed with water and dried (MgSO*). and the 
solvent was distilled off. The residual oil was subjected to column chromatography on silica gel. From the 
fraction eluted with chloroform/ethyl acetate (1:1, v/v), ethyl 6,7-dimethoxy-4-(3.4-dimethoxyphenyl)-2- 
todomethylquinoline-3-carboxylate (1 .4 g, 58%) was obtained and recrystaliized from ethyl acetate/hexane. 

Colorless prisms. 

mp. 170-171 *C. 
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Elemental Analysis: 


Calcdfor C^hfetNOsI: 
Found: 


C.51.41; 
C.51.25; 


H,4.50; 
H.4.53; 


N,2.61 
N.2.58. 



Example 1 

A mixture of ethyl 2^hloromethyh67-dimethox^^ (3-0 g), 

10 i-ethyl-2-mercaptoimidazole (1.0 g). potassium carbonate (1.1 g) and N,N-dimethylformamide (30 ml) was 
stirred at room temperature for 3 hours. The reaction mixture was poured into water and extracted with ethyl 
acetate. The ethyl acetate layer was washed with water and dried (MgSO*), and the solvent was distilled off 
under reduced pressure. The residue was subjected to column chromatography on silica gel. From the 
fraction eluted with chloroform/ethyl acetate (3:2, v/v), ethyl 2-{(1-ethylimida20l-2-yl)thiomethyl]-6,7-di 
,s methoxy-4-(3,4^imethoxyphenyl)quinoline-3<arboxylate (2.8 g, 78%) was obtained and recrystallized from 
ethyl acetate/hexane. 

Colorless prisms. 

mp. 1 57-1 58 *C. 



Elemental Analysis: 


Calcd.forC^aHaiNaOsS: 
Found: 


C.62.55; 
C.62.55; 


H.5.81; 
H.5.84; 


N.7.82 
N,7.79. 



Example 2 

m-Chloroperoxybenzoic acid (85%, 830 mg) was added in small portions under ice-cooling to a solution 
of ethyl 6.7-dimethoxy-4-(3,4-dimethoxyphenyl)-2-[(1 -methylimida20l-2-yl)thiomethy Uquinoline-3-carboxylate 
(3.0 g) in dichloromethane (75 ml). Tne reaction mixture was stirred at room temperature for 2.5 hours, 
washed successively with 5% NaHS0 3 aqueous solution, saturated aqueous solution of sodium bicarbonate 
and water, and dried (MgS0 4 ). The solvent was distilled off under reduced pressure. The residue was 
subjected to column chromatography on silica gel. From the fraction eluted with ethyl acetate/methanoi 
(10:1. wV), ethyl 6,7-dimethoxy-4-(3,4Hjimemoxyph 

carboxylate (1.8 g, 58%) was obtained and recrystallized from acetone-ethyl ether. 
Colorless prisms, 
mp. 193-1 94 



40 


Elemental Analysis: 




Calcd. for C27H 29 N 3 07S: 


C60.10; 


H,5.42; 


N.7.79 




Found: 


C.59.80; 


H.5.60; 


N.7.51. 



Example 3 

According to the same manner as that described in Example 2. ethyl 2-[(2-benzimidazolyl)- 
sulfinylmethyl]-6.7-dimemoxy-4-(3^ obtained. This product 

was recrystallized from acetone. 

Colorless prisms. 

mp. 160-161 *C. 



55 
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Elemental Analysis: 


Calcd. for C3oH 2 9N 3 07S: 
Found: 


C.62.60; 
C.62.21; 


H.5.08; 
H.5.10; 


IM,7.30 
N.7.09. 



Example 4 

m-Chloroperoxybenzoic acid (85%, 2.5 g) was % added in small portions under ice-cooling to a solution of 
ethyl 6,7-dimemoxy-4-(3.4Kjimethoxyphenyl^ 

(2.5 g) in dichloromethane (60 ml). The reaction mixture was stirred at room temperature for 4 hours, 
washed successively with 5% NaHSOa aqueous solution, saturated aqueous solution of sodium bicarbonate 
and water, and dried (MgSO*). The solvent was distilled off under reduced pressure. The residue was 
subjected to column chromatography on silica gel. From the fraction eluted with ethyl acetate/methanol 
(10:1 , v/v), ethyl 6.7-dimettoxy-4-(3,4<jimetfio^^ 

3-carboxylate (1.5 g, 58%) was obtained and recrystallized from acetone/ethyl ether. 
Colorless prisms, 
mp. 183-184* C. 



Elemental Analysis: 


Calcd. for C27H29N3O8S: 
Found: 


C.58.37; 
C.58.46; 


H.5.26; 
H.5.24; 


N.7.56 
N.7.20. 



Example 5 



According to the same manner as that described in Example 4, ethyl 2-[(2-benzimidazolyl)- 
30 sulfonylmethylh6.7-dimethoxy-4-(3.4-dimethoxyphenyl)quinoline-3-carboxyfate was obtained. This product 
was recrystallized from acetone/isopropyl ether. ^ 
Colorless prisms, 
mp. 181-182' C. 



35 


Elemental Analysis: 




Calcd. for C30H29N3O8S: 


C.60.90; 


H.4.94; 


N.7.10 




Found: 


C.60.76; 


H.4.86; 


N.7.09. 



40 

Example 6 



A solution of hydrogen chloride in ethanol (27%, 1.3 g) was added dropwise at room temperature to a 
solution of ethyl 6,7-dimethoxy-4-(3.4-dimethoxyphenyl)-2-[^ 

boxylate (4.9 g) in ethanol (100 ml). About two thirds of the solvent was distilled off under reduced pressure. 
Ethyl ether was added to the residue, and the deposited crystals were separated by filtration. The separated 
crystals were recrystallized from isopropanol to obtain ethyl 6,7-dimethoxy-4-(3.4-dimethoxyphenyl)-2-[(1- 
methylimidazol-2-yl)thiomethyl]quinoline-3-carboxylate hydrochloride monohydrate (3.0 g, 55%). 

Colorless prisms. 

mp. 1 33-134 *C. 





Elemental Analysis: 


55 


Calcd. for ^HagNaO^HCI'HaO 


C.56.10; 


H,5.58; 


N.7.27 


Found: 


C55.84; 


H.5.72; 


N.7.16. 
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Example 7 

A mixture of propyl 2-bromomethy 1-6 7Hjimethoxy-4-(3>dimethoxyphenyi)quinoline-3-carboxy late (3.3 
g), 2-mercapto-1-methylimidazole (821 mg), potassium carbonate (1.08 g) and N,N-dimethylformamide (60 
5 ml) was stirred at room temperature for 3 hours. The reaction mixture was poured into water and extracted 
with ethyl acetate. The ethyl acetate layer was washed with water and dried (MgSOO, and the solvent was 
distilled off under reduced pressure. The residue was subjected to column chromatography on silica gel. 
From the fraction eluted with chloroform/ethyl acetate (7:3, v/v), propyl 6,7-dimethoxy-4-(3 f 4-dimethox- 
yphenyl)-2-[(1-methylimidazol-2-yl)thiomethyl]quinoline-3-carboxylate (1.77 g, 51%) was obtained and re- 
io crystallized from acetone/isopropyl ether. 
Colorless prisms, 
mp. 131-132'C. 



15 


Elemental Analysis: 


Calcd. for CasHaiNgOeS: 


C.62.55; 


H.5.81; 


N.7.82 




Found: 


C.6218; 


H.5.72; 


N.7.73. 



Example 8 

According to the same manner as that described in Example 7, butyl 6,7-dimethoxy-4-(3,4<limethox- 
yphenyl)-2-[(1-memylimidazol-2-yl)thiomethyl]quinoline-3-carboxylate was obtained (60%). This product was 
recrystallized from ethyl acetate/hexane. 

Colorless prisms. 

mp. 131-132*C. 





Elemental Analysis: 


30 


Calcd. for C29H33N3QSS; 


C.63.14; 


H,6.03; 


N.7.82 




Found: 


C.62.87; 


H.6.00; 


N.7.39. 



35 Example 9 

According to the same manner as that described in Example 1, methyl 6,7-dimethoxy-4-(3 f 4-dimethox- 
yphenyl)-2-[(1-methylimidazol-2-yl)thiomethyl]quinoline-3<arboxylate was obtained (69%). This product was 
recrystallized from acetone/ether 
40 Colorless prisms. 

mp. 159-1 60 *C. 





Elemental Analysis: 


45 


Calcd. for C2&H27N3O5S: 


C.61.28; 


H.5.34; 


N.8.25 




Found: 


C.61.05; 


H,5.59; 


N.8.13. 



Example 10 
50 

According to the same manner as that described in Example 1, ethyl 6,7-dimethoxy-4-(2-methox- 
yphenyl)-2-[(l-methylimidazol-2-yl)thiomethyl]quinoline-3<arboxylate was obtained (89%) as an oil. 

NMR (5 ppm) in CDCI 3 : 0.90 (3H,t.J=7Hz), 3.34 (3H,s), 370 (3H,s), 3.74 (3H,s), 3.98 (2H,q,J = 7Hz), 
4.03 (3H.s), 4.64 (2H.s), 6.66 (1H,s). 6.86 (1H,s), 7.01-7.16 (4H,m), 7.34 (1H,s). 7.45 (IH.double t.J = 8 and 
55 2Hz). 

This oil was dissolved in ethanol (15 ml), and a solution (23%, 1.2 g) of hydrogen chloride in ethanol 
was added. The solvent was distilled off under reduced pressure to obtain ethyl 6 t 7-dimethoxy-4-(2- 
methoxyphenyl)-2-[(1-methylimidazol-2-yl)thiomethyl]quinolin8-3-<^rboxylate hydrochloride (2.0 g) which 
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was recrystallized from ethanol/ether. 
Pale yellow prisms, 
mp. 180-181 *C. 



5 


Elemental Analysis: 




Calcd. for C26H27N3O5S-HCM/2H2O 


C.57.93; 


H.5.42; 


N.7.80 




Found: 


C.58.05; 


H.5.32; 


N,7.72. 



70 

Example 11 



According to the same manner as that described in Example 1. ethyl 6,7-dimethyl-4-(3.4-dimethyl- 
phenyl)-2-[(l-methylimidazol-2-yl)thiomethyl]quinoline-3-carboxylate was obtained (97%) as an oil. 

NMR (6 ppm) in CDCh : 0.93 (3H,t, J = 7Hz), 2.31 (3H,s), 2.32 (3H.s), 2.35 (3H,s). 2.44 (3H,s). 3.42 (3H,s), 
4.03 (2H.q,J=7Hz), 4.61 (2H,s). 6.88 (1 H,d,J = 1 Hz), 7.03-7.10 (3H,m). 7.23 (1H,d,J = 8Hz) t 7.35 (1H,s), 7.78 
(1H,s). 

This oil was dissolved in ethanol (10 ml), and a solution (23%, 0.584 g) of hydrogen chloride in ethanol 
was added. The solvent was distilled off under reduced pressure to obtain ethyl 6,7-dimethyl-4-(3,4- 
dimethylphenyl)-2-[(1-methylimidazol-2-yl)thiomethyl]quinoline-3-carboxylate hydrochloride (1.1 g) which 
was recrystallized from ethanol/ether. 

Pale yellow prisms. 

mp. 1 33-134 *C. 



Elemental Analysis: 


Calcd. for C27H29N302S-HCI-3/2H 2 0 
Found: 


C.62.00; 
C.62.31; 


H.6.36; 
H.6.01; 


N.8.03 
N.7.98. 



30 

Example 12 

According to the same manner as that described in Example 1, ethyl 6,7-dimethoxy-4-(3.4-dimethox- 
35 yphenyl)-2-[(1-methylimidazol-2-yl)thiomethyllquinoline-3-carboxylate 1 -oxide was obtained (69%). This 
product was recrystallized from ethyl acetate/hexane. 
Colorless prisms, 
mp. 171-172'C. 



40 


Elemental Analysis: 




Calcd. for C27H29N3O7S: 


C.60.10; 


H.5.42; 


N.7.79 




Found: 


C.60.29; 


H.5.53; 


N.7.49. 



45 

Examples 13 to 72 



According to the same manner as that described in Example 1. the compounds in Tables 9 to 17 were 
obtained. 



55 
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Table 9 

" CH : -S-K 

r- 5 



Ex 
No 


R'. R z 




R 


Yield 
(X) 


mp 

(°C) 


Recrystallization 
solvent 


13 


H.H 


yOCH, 


O 

1 

CH3 


95 


141-142 


ethyl acetate/ 
hexane 


14 


6-a. u 




0 

1 

CHs 


65 


128-129 


ethyl acetate/ 
hexane 


15 


6-CI. H 




1 

CH 3 


64 


117-118 


ethyl acetate/ 
hexane 


16 


6-C£. H 




JO" 

1 

CHs 


48 


137-138 


acetone/ 
ether 


17 


6-C£. H 


/OCH, 

-<Q>-och s 


O 

1 


71 


120-121 


acetone/ 
isopropyl ether 


18 


6-tt H 


/OCH, 


H 


55 


190-191 


acetone/ 
isopropyl ether 


19 


6-CH 3 , H 




O 

1 

CH 3 


58 


132-133 


ethyl acetate/ 
hexane 
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Table 10 



N^C00C,H 5 

b y 



IS 


Ex- 
No 


R». R 2 




R 


Yield 

(.%) 


mp 

/on N 

( C) 


Recrystallization 
solvent 


20 


20 


7-CH 3 . H 


\_/ 


*? 

1 

CH, 


58 


98-99 


ethyl acetate/ 
hexane 


25 


21 


6-Br, H 


-® 


V 

CH, 


69 


129-130 


ethyl acetate/ 

ncAdiic 


30 


22 


6-CF3. H 




1 i 

CH, 


54 


108-109 


ethyl acetate/ 
hexane 


35 


23 


6. 7-(CH 3 )2 


-<§)"" 


*? 

1 

CH, 


54 


114-115 


ethyl acetate/ 
hexane 


40 


24 


6. 7- 

(0CH 2 CH 2 0) 


-©hOCH, 


CH, 


69 


180-181 


acetone/ 
ether 


45 


25 


6. 7- 

(OCH 2 CH 2 0) 


/OCH, 
-(g)- OCH, 




60 


120-121 


acetone 


SO 


26 


6. 7- 
(CH 3 0) 2 






60 


101-102 


acetone/ 
ether 



55 
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Table 11 

D I 

CHj-S-R 
COOCjHs 



Ex 
No 


R l . R 2 


-® 


R 


Yield 
(X) 


DP 

(°C) 


Recrystallization 
solvent 


27 


6. 7- 
(CH,0) 2 


-@-0CH, 


H 


85 


105-107 


ether 


28 


6. 7- 
(CH,0) 2 


-<^)-0CH 3 


1 

CH, 


72 


123-124 


ether 


29 


6. 7- 
(CH 3 0) 2 


. (OCH j 


CH, » 


57 


99-100 


ethyl acetate/ 
hexane 


30 


6. 7- 
(CH 3 0) 2 


/OCH, 


H 


48 


102-103 


isopropyl ether 


31 


6. 7- 
(CH 3 0) 2 


-<§)-0C s H 5 




80 


117-118 


ethyl acetate/ 
hexane 


32 


6, 7- 
(CH,0) 2 




JO 


74 


132-133 


ethyl acetate/ 
hexane 


33 


6. 7- 
(CH 3 0) 2 




V- 


46 


134-135 


acetone/ether 
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Table 12 



R 1 

7 
6 

R J 


i 

cn 

1 B 1 1 


CHs-S-R 
COOCjHs 


Ex 
No 


R R2 




R 


Yield 
(Si) 


op 

CC) 


Recrystallization 
solvent 


34 


6.7- 
(CH 3 0) 2 


/OCH, 
-^O/-0CH 3 




81 


145-146 


ethyl acetate/ 
hexane 


35 


6. 7- 
(CH 3 0) 2 


/OCH, 
-\O/-0CH a 


i 

CH, 


77 


147-148 


acetone/ 
isopropyl ether 


36 


6.7- 
(CH 3 0) 2 


-(O^-OCH, 


N 


84 


149-150 


acetone/ether 


37 


6. 7- 
(CH 3 0) 2 


/OCH, 
-\U/-0CH, 


Nj — jN 
i 

CH, 


76 


176-177 


acetone/ether 


38 


6. 7- 
(CH 3 0) 2 


/OCH, 

-<Q)-och, 


*? 

H 


65 


111-112 


acetone/ether 


39 


6. 7- 
(CH 3 0) 2 


/OCH, 
-<Q>-0CH a 




88 


162-163 


acetone 


40 


6. 7- 
(CH 3 0) 2 


/OCH, 
"©" 0CHs 




■ 77 


185-186 


acetone 
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T able 13 

CH : -S-B 
COOCjHs 



Ex 
No 


R 1 , R 2 




R 


Yield 
(X) 


tip 

a) 


Recrystallization 
solvent 


41 


6, 7- 
(CH 3 0) 2 


,0CH, 


-CH 2 -@-C£ 


90 


165-166 


ether 


42 


6. 7- 
(CH 3 0) 2 


/OCH, 
-@>-OCH, 




83 


152-153 


ether 


43 


6. 7- 
(CH 3 0) 2 


yOCHj 




86 


174-176 


ether 


44 


6.7- 
(CH 3 0) 2 


/OCH, 
-(Q^OCHj 


Hj — jN * 


80 


184-185 


acetone 


45 


6.7- 
(CH 3 0) 2 


/OCH, 
-@>-OCH, 


H 0 

-0 


72 


186-187 


ethyl acetate/ 
hexane 


46 


6. 7- 
(CH 3 0) 2 


/OCH, 
-(g)- OCH, 


HOw 

^> 


83 


219-220 


ethyl acetate/ 
hexane 


47 


6. 7- 
(CH 3 0) 2 


/OCH, 
-@>"OCH 5 




63 


190-191 


ethyl acetate/ 
hexane 
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Table 14 

5 

w 8 /y^^y^C0OC 2 H$ 

R2 (bJ 



T5 


tx 
No 


R 1 . R 2 




R 


I lcia 
(X) 


up 

(°C) 


P^r*Tv^tp lli 77K t i on 
solvent 


20 


48 


6. 7- 
(CH,0) 2 


/OCHj 


i 

CHjCHjCHj 


77 


132-133 


ethyl acetate/ 
hexane 


25 


49 


6. 7- 
(CH 3 0) 2 


/OCHj 
_/ f^W- nru 

-\CJ/-0CH 3 


CHCCHj), 


fi7 


1 99-1 93 
ILL LCo 


ethyl acetate/ 
hexane 


30 


50 


6. 7- 
(CH 3 0) 2 


/OCHj 

-<^-0CH 3 




48 


159-160 


ethyl acetate/ 
hexane 


35 


51 


6. 7- 
(CH 3 0) 2 


/OCHj 
-<Q>-0CHj 


0 


51 


142-143 


ethyl acetate/ 
hexane 


40 


52 


6. 7- 
(CH 3 0) 2 


/OCHj 
"<Q)-0CHj 




72 


151-152 


ethyl acetate/ 
ether 


45 


53 


6. 7- 
(CH 3 0) 2 


/OCH, 
-^O/-0CH a 


H 


64 


188-189 


acetone/ 
isopropyl ether 


50 


54 


6. 7- 
(CH 3 0) 2 


/OCH, 

-<Q)-och 3 


H 


82 


188-190 


acetone/ 
isopropyl ether 



55 
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Table 15 



R' 

7 
6 

- R 2 


[By 


CHj-S-R 
COOCjHj 


Ex 
No 


R 1 . R 2 




R 


Yield 
(X) 


op 

( C) 


Recrystallization 
solvent 


55 


6. 7- 
(CH 3 0) 2 


/OCHj 
-<(O)-0CH 3 


OCjHs 

H 


85 


155-156 


methanol 


56 


6. 7- 
(CH 3 0) 2 




H 


77 


173-174 


ether/ 

isopropyl einer 


57 


6, 7- 
(CH 3 0) 2 


/OCHj | 
1 H 


92 


212-213 


ether/ 

isopropyl ether 


1 6, 7- 
58 j 

! (CH 3 0) 2 


; » 
Z^ 0 ' ! . 0C 3 H 7 

I K 


72 


118-120 


ether/hexane 


59 


6. 7- 
(CH 3 0) 2 


/OCHj 


1 

CH, 


71 


182-183 


acetone/ 
isopropyl ether 


60 


6. 7- 
(CH 3 0) 2 


/OCHj 

-^-OCH, 




88 


160-161 


ethyl acetate/ 
hexane 


61 


6. 7- 
(CH 3 0)j 


^/OCH, 
-(O/-0CH, 


1 


80 


169-170 


ether 
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Table 16 

5 

Dl 

CH 2 -S-B 

V 

C00C,H 5 



75 


Ex 
No 


R 1 . R 2 


■<£> 


R 


Ilciu 

(X) 


Dip 

CC) 


solvent 


20 


62 


6. 7- 
(CH 3 0) 2 


/OCH 3 
"(Q>-OCH: 


V© 


42 


lol-lo2 


acetone/ether 


25 


63 


6. 7- 
(CH 3 0) 2 


/OCHs 
-(Q/-OCH: 






10/ loo 


ace tone/ c trier 


30 


64 


6. 7- 
(CH 3 0) 2 


/OCHj 

-<Q)-och 3 




81 


183-184 


ethyl acetate 


35 


65 


6.7- 
(CH 3 0) 2 


/OCH 3 


0 


, 71 


235-237 


dichloromethane/ 
ether 


40 


66 


6. 7- 
(CH 3 0) 2 


/OCH 3 

h(Q>-och, 


N — N 


89 


198-199 


methanol 


45 


67 


6. 7- 
(CH 3 0) 2 


/OCH, 
H(Q)-OCH a 




83 


170-171 


acetone 


50 


68 


6. 7- 
(CH 3 0) 2 


/OCHj 
^•OCH, 




' 88 


110-112 


methanol 



55 
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Table 17 

5 

CH : -S-R 
CO0C 3 H 5 





Ex 
No 


R'. R 2 




R 


Yield 
(X) 


mp 

CO 


Recrystallization 
solvent 


20 


69 


6. 7- 
(CH 3 0) 2 




CHj 


70 


176-177 


ethyl acetate/ 
hexane 


25 


70 


6. 7- 
(CH 3 0) 2 


/OCHj 
-<S)"0CH 3 
^OCHj 


H 


85 


152-153 


acetone/ 
isopropyl ether 


30 


71 


6. 7- 
(CH 3 0) 2 


-<S>-0CH 3 
^0CH 3 


■ 

CH, 


86 


131-132 


acetone/ 
isopropyl ether 


35 


72 


6. 7- 

(C 2 H 3 0) 2 


/OCHj 

-^O)-0CH 3 


N 

CH, 


73 


132-133 


ethyl acetate/ 
hexane 



40 



Examples 73 to 75 

According to the same manner as that described in Example 1, the compounds in Table 18 were 
4$ obtained. 



70 




50 



55 
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Table 18 




Ex 
No 


R '". R 2 




R 


Yield 
(%) 


op 

(t) 


Recrystallization 
solvent 


73 


6. 7-(CH,0)i 


-©-ocHs 


N 

CHj 


79 


145-146 


ethyl acetate/ 
hexane 


74 


6. 7-(CH,0) : 


—(OCHa 
H^-OCHj 


N — iN 

-^ N >-CHjOH 
CH, 


50 


199-200 


dichloronethane/ 
ethyl ether 


75 


6. 7-(CHjO) 5 


^0CH 3 


-CB,CS,-S -Stji}l 
1 

CB, 


76 


151-152 


ethyl acetate/ 
hexane 



Example 76 

35 

A mixture of 2-chloromethyl-67Klim8thoxy-4-(3,4-dimethoxyphenyl)quinazoline (4.5 g). 2-mercap- 
toethanol (1.13 g), potassium carbonate (2.8 g) and N.N-dimethytformamide (50 ml) was stirred at room 
temperature for 2 hours. The reaction mixture was poured into water and extracted with ethyl acetate. The 
ethyl acetate layer was washed with water and dried (MgSOi). The solvent was distilled off to obtain 6,7- 
40 dimethoxy^(3 f 4<limethoxyphenyl}-2-[(2-hydroxyethylthio)methyl]quina20line (4.1 g, 82%), and it was re- 
crystallized from ethanol. 

Colorless prisms. 

mp. 154-1 55 *C. 



45 Examples 77 to 83 

According to the same manner as that described in Example 76. the compounds in Table 19 were 
obtained. 



50 



55 
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Table 19 



5 

'rir^ CHrS " R 

ml 



Ex 
No 


R'.R* 




R 


Yield 
(%) 


mp 

(*) 


Recrystallization 
solvent 


77 


6. 7-(CH s 0)j 


_(0CH 3 

-(y)-ocHj 


-On 


77 


143-144 


acetone 


78 


6. 7-(CHj0)s 


— (0Cfl 3 


/mi /»aa/mj 
-CH2COOCH3 


83 


138-139 


acetone 


79 


6. 7-(CH,0), 


— (0CH 3 




82 


143-144 


acetone 


80 


6, 7-(CH,0), 


.-/OCHj 
^y>-0CH 3 




68 


143-144 


acetone 


81 


6. 7-(CH,0)j 


^OCHs 
-O-0CH, 


M 

T 

CH 3 


81 


184-185 


acetone 


82 


6. 7-<CH,0) t 


—(OCHs 
-^0CH 3 


H 


80 


195-196 


acetone/ 
isopropyl ether 


83 


6. 7-(CHjO) : 


— (OCH3 
-O-OCH3 


-CH 2 ®C£ 


75 


132-133 


ethyl ether 



Examples 84 to 86 

55 

According to the same manner as that described in Example 2, the compounds in Table 20 were 
obtained. 
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Table 20 



CH 3 0v^Y' N ^CH2-S-B 
CH 3 0^^Y> Y 

[jhI 



Ex 
No 


-<£> 


Y 


R 


Yield 
(%) 


op 

(*C) 


Recrystallization 
solvent 


84 


_(0CH 3 
-<P-0CH 3 


N 


-cH 2 @a 


83 


126-127 


acetone/ 
isopropyl ether 


85 


-<@-0CH 3 


C-C00C 2 H 5 


N— jN 

v 

CH 3 


58 


152-153 


ethyl acetate/ 
hexane 


86 


h@- 0C H 3 


C-C00C 2 Hs 


y 

CH 3 


59 


168-169 


ethyl acetate/ 
hexane 



Example 87 

[6J-Dimethoxy^<3,4<limettoxy^ 
chloride (17.4 g) was added at room temperature to a solution of sodium ethoxide in ethanol (prepared from 
Na (0.62 g) and ethanol (150 ml)). Then a solution of 2-formyM-methylimidazole (3.7 g) in ethanol (20 ml) 
was added dropwise. The mixture was stirred at room temperature for 3 hours, poured into water and 
extracted with ethyl acetate. The ethyl acetate layer was washed with water and dried (MgSO*), and the 
solvent was distilled off. The residue was subjected to column chromatography on silica gel. From the 
fraction eluted with chloroform/methanol (100:1, v/v). ethyl (E)-6,7-dimethoxy-4-(3.4-dimethoxyphenyl)-2-[2- 
(1-methylimidazol-2-yl)vinyl]quinoline-3-carboxylate (8.3 g. 67%). It was recrystallized from ethyl acetate. 

Colorless prisms. 

mp. 206-208 -C. 

From the fraction eluted thereafter, ethyl (Z)-6,7-dimethoxy-4-(3,4-dimethoxyphenyl)-2-[2-(l- 
methylimidazol-2-yl)vinyllquinoHne-3-carboxylate (2.6 g. 21%) was obtained as an oil. 

NMR {6 ppm in CDCb): 0.96 (3H.t,J = 7Hz), 3.35 (3H,s). 3.78 (3H,s). 3.87 (3H,s). 3.96 (3H t s). 3.97 (3H f s) f 
3.98 (2H,q t J = 7Hz), 6.69 (1H ( d,J = 12Hz), 6.8-7.1 (7H.m), 7.13 (IH.s). 

Ethyl (E)- and (Z)^.7-dimethoxy^(3,4^methoxyphenyl>2-t2-(1-memyHmida20l-2-yl)vinyl]quinoline-3- 
carboxylates each were subjected to hydrogenation under an atmosphere of hydrogen at 1 atm in 
ethanol/tetrahydrofuran (1:1, v/v) in the presence of 5% palladium-carbon to obtain ethyl 6.7-dimethoxy-4- 
(3,4^imethoxypr^nyl)-2-[2-(1-memylimidazol-2-yl)ethyl]quinoiine-3-carboxylate. It was recrystallized from 
ethanol. 
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Colorless prisms, 
mp. 147-148- C. 

Example 88 

5 

[67-Dimethoxy-4-(3>dimethoxyphenyl)quina2olin-2-yl]methyltriphenylphosphonium chloride (9.1 g) was 
added at room temperature to a solution of sodium ethoxide in ethanol (prepared from Na (0.394 g) and 
ethanol (100 ml)). Then a solution of 2-formyl-1-methylimidazole (1.7 g) in ethanol (10 ml) was added 
dropwise. The mixture was stirred at room temperature for 3 hours, poured into water and extracted with 

10 chloroform. Tne chloroform layer was washed with water and dried (MgS0 4 ), and the solvent was distilled 
off. The residue was subjected to column chromatography on silica gel. From the fraction eluted with 
chloroform/methanol (20:1, wV), ethyl (E)-6,7-dimethoxy-4-(3,4-dimethoxyphenyl)-2-[2'(1-methylimidazoh2- 
yl)vinyl]quinazo!ine (5.1 g. 82%) was obtained and recrystallized from ethanol/chloroform. 
Colorless prisms. 

1$ mp. 254-255* C. 





Elemental Analysis: 




Calcd. for C24H 2 4N*0**3/2H 2 0: 


C.62.73; 


H.5.92; 


N.12.19 


20 


Found: 


C.62.62; 


H,5.85; 


N.11.90. 



From the fraction eluted thereafter, ethyl (Z>6,7-dimethoxy-4-(3,4-dimethoxyphenyl)-2-[2-(l- 
methyfimidazol-2-yl)vinyl]quinazoline (0.61 g, 10%) was obtained and recrystallized from ethanol/chloroform. 
Colorless plates, 
mp. 180-181 *C. 





Elemental Analysis: 




Calcd. for C2*H24N*04-1/2H20: 


C.65.29; 


H.5.71; 


N.12.69 


30 


Found: 


C.65.28; 


H.5.66; 


N.12.42. 



Ethyl (Ey and (Z>*J-dimemoxy-4-(3,4-dimethoxyphenyl^ 
each were subjected to hydrogenatton under an atmosphere of hydrogen at 1 atm in chloroform/ethyl 
35 acetate (1:1, v/v) in the presence of 5% palladium-carbon to obtain ethyl 6,7-dimethoxy-4-(3,4-dimeth- 
oxyphenyl)-2-[2-(l-methylimidazol-2-yl)ethyl]quinazoline. It was recrystallized from ethyl acetate. 

Colorless prisms. 

mp. 170-171 • C. 

40 Examples 89 to 94 

According to the same manner as that described in Example 87, the compounds in Table 21 were 
obtained. 



45 



50 



55 



40 



3NSDOCID: <EP 0587107A1 J_> 



EP 0 567 107 A1 



Table 21 



CH 2 (CH 2 ),-R 
C00C 2 H 5 



Ex 
No 


R '. R* 




R 


q 


op 

CO) 


Acer y 5 ta 1 1 xua i 1 uu 

solvent 






-(OCHj 




1' 


183-184 


ethyl acetate 


90 


6. 7-(CH,0) 2 


_yOCH 3 
-©-OCH3 


CH, 


1 


155-156 


ethyl acetate/ 
hexane 


91 


6. 7-(C,H s 0)j 


-(OCHj 

-®>-och, 


,CB 3 


1 


134-135 


ethyl acetate/ 
hexane 


92 


$.7-(CH,0) 2 


_(0CB 3 
-(Q>-OCH, 


H 


1 


note 1) 
112-113 


ethyl acetate/ 
hexane 


93 


6.7-(CH,0) 2 


_(0CH 3 

-<Q)-och, 




1 


140-141 


ethyl acetate/ 
hexane 


94 


6.7-(CH,0) 2 


-©0CH 3 


9 

CH 3 


1 


132-133 


ethyl acetate 



note 1) 1/2 hydrate 




Example 95 

Ethyl 67KJimefrK>xy^3,4H3imethoxyphenyl)^ 
(9.0 g) was suspended In ethanol (40 ml), and ethanolic hydrogen chloride (22%, 10 g) was added. The 
mixture was stirred at room temperature for 5 minutes. Ether (150 ml) was added, and the deposited 
crystals were separated by filtration and recrystallized from ethanol/ether to obtain ethyl 8,7-dimethoxy-4- 
(3,4^imetrwxyphenyl>-2-[2-(1"methylimidazol-2-yl)ethyllquinoline-3-carboxylate dihydrochloride (9.1 g). 

Pale yellow prisms. 
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mp. 15&-160-C. 





Elemental Analysis: 


5 


Calcd. for C 2 a H 3 , N 3 Os • 2HCI- IttCzHsOH* 1/2H 2 0: 


C57.11; 


H.6.02; 


N.6.97 




Found: 


C.57.03; 


H.6.15; 


N.7.00. 



Example 96 
10 

[6,7-Dimethoxy-4-(3,4-dimethoxyphenyl)-3-ethoxyc^^^ 
chloride (3.0 g) was added at room temperature to a solution of sodium ethoxide in ethanol (prepared from 
Na (0.13 g) and ethanol (45 ml)). Then a solution of 3-(1-methylimidazol-2-yl)propionaldehyde (0.787 g) was 
added. The mixture was stirred at room temperature for 3 hours, poured into water and extracted with ethyl 
76 acetate. The ethyl acetate layer was washed with water and dried (MgSO*), and the solvent was distilled off. 
The residue was subjected to column chromatography on silica gel. From the fraction eluted with ethyl 
acetate/methanol (30:1, v/v), ethyl (E)-6,7-dimethoxy-4-(3,4-dimethoxyphenyl)-2-[2-t2-(1-methylimida20l-2- 
yl)ethyl)vinyl]quinoline-3-carboxylate (0.36 g, 15%) was obtained as an oil. 

NMR (5 ppm in CDCb): 1.03 (3H.U = 7H2), 2.7-3.0 (4H,m), 3.60 (3H,s), 3.79 (3H,s), 3.87 (3H,s). 3.97 
20 (3H,s), 4.05 (3H,s), 4.09 (2H,q,J = 7Hz), 6.7-7.2 (8H,m). 7.43 (1H,s). 

From the fraction eluted thereafter, ethyl (Z)-6.7-dimethoxy-4-(3 ( 4-dimethoxyphenyl)-2-[2-[2-(1- 
methylimidazol-2-yl)ethyl]vinyl]quinoline-3-carboxylate (0.2 g, 8%) was obtained as an oil. 

NMR (5 ppm in CDCb): 1.02 (3H.t,J = 7Hz), 2.8-3.2 (4H.m), 3.58 (3H,s), 3.80 (3H,s), 3.88 (3H,s), 3.96 
(3H,s), 4.05 (3H,s), 4.07 (2H,q,J = 7Hz), 6.08 (1H,dt,J = 7.4&1.4Hz). 6.6-7.0 (7H t m), 7.42 (1H,S). 
25 A mixture of ethyl (E)- and (Z)-6,7-dimethoxy-4-(3,4-dimethoxyphenyl)-2-[2-[2-(1-methylimidazol-2-yl)- 
ethyll-vinyl]quinoline-3-carboxylates was subjected to hydrogenation under an atmosphere of hydrogen at 1 
atm in ethanol/tetrahydrofuran (1:4, v/v) in the presence of 5% palladium-carbon and treated with ethanolic 
hydrogen chloride to obtain ethyl 6,7-dimethoxy-4-(3,4-dimethoxyphenyl)-2-[4-(1-methylimldazol-2-yl)butylh 
quinoline-3-carboxylate It was recrystallized from chloroform/ethyl acetate. 
30 Pale yellow prisms. 

mp. 180-183 -C. » 





Elemental Analysis: 


35 


Calcd. for C30H35N3O6 ^HCI-HfcO: 


C57.69; 


H.6.29; 


N.6.73 




Found: 


C.57.48; 


H.6.09; 


N.6.60. 



40 Example 97 

A mixture of ethyl 2-chloromethyl-6,7-dimethoxy-4-<3,4-dimethoxyphenyl)quinoline-3-carboxylate (1.5 g), 
2-hydroxy-6-methylpyridine (0.4 g), potassium carbonate (0.511 g) and N.N-dimethylformamide (20 ml) was 
stirred at 120* C for 2 hours. Then the mixture was poured into water and extracted with ethyl acetate. The 
45 ethyl acetate layer was washed with water and dried (MgSO*), and the solvent was distilled off. The residual 
oil was subjected to column chromatography on silica gel. From the fraction eluted with ethyl acetate, ethyl 
6,7-dimethoxy-4-(3,4-dimemoxyphenylh2-{(2^ (0.79 g, 

46%) was obtained and recrystallized from chloroform/hexane. 
Yellow prisms. 
50 mp. 173-1 74* C. 





Elemental Analysis: 




Calcd. for C2sH3oN207 : 


C67.17; 


H.5.83; 


N.5.40 


55 


Found: 


C.66.97; 


H.6.02; 


N.5.18. 
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Example 98 

A mixture of ethyl 2-iodomethyl^J-dimethoxy^(3 t 4^imethoxyphenyl)quinoline-3^ajtx>xylate (9.0 g), 
2-hydroxy-l-methylimidazole (1.8 g), silver carbonate (I) (Ag 2 C03> (5.1 g) and benzene (100 ml) was stirred 
5 at 50 -C for 18 hours. Then the insoluble materials were filtered off. The filtrate was washed with water, 
dried (MgSO*). and the solvent was distilled off. The residual oil was subjected to column chromatography 
on silica gel. From the fraction eluted with chloroform/ethyl acetate (5:1. v/v), ethyl 8 f 7-dimethoxy-4-(3.4- 
dimethoxyphenyl)-2-[(1-memyl-2-imidazolyl)oxymethyl]quinoline-3-carboxylate (0.8 g, 9%) was obtained and 
recrystallized from ethyl acetate/hexane. 
10 Colorless prisms, 
mp. 151-152'C. 





Elemental Analysis: 


75 


Calcd. for C^HzsNaO?: 


C.63.90; 


H.5.87; 


N.8.28 




Found: 


C.63.74; 


H.5.87; 


N.7.99. 



Example 99 

A mixture of ethyl 6.7-dimethoxy-4-(3.4-dimethoxyphenyl)-2-[(1 -fnethylimidazol-2-yl)thiomethyl]- 
quinoline-3-carboxylate (0.6 g), 2N NaOH (1.7 ml) and ethanol (12 m!) was refluxed for 6 hours. The 
reaction mixture was concentrated in vacuo. The residue was diluted with H 2 O t washed with ethyl acetate, 
acidified with 2N HCI and extracted with ethyl acetate. The extract was washed with H 2 0, dried over 
IvIgSO*. and concentrated in vacuo to give crystals. Recrystallizatlon from ethanol-ethyl ether gave 6,7- 
dimethoxy-4~(3.4^imethoxyphenyl)-240^ acid (0.3 g, 

53%) as colorless prisms, mp 213-214 *C. 



30 


Elemental Analysis: 




Calcd. for C^H^NaOiiS- 1/2H 2 0* 


C.59.51; 


H.5.19; 


N.8.32 




Found: 


C.59.38; 


H.5.40; 


N.7.93 



35 

Claims 

1. An anti-inflammatory agent comprising a compound of the formula (I): 



45 




50 

wherein Y is a nitrogen atom or C-G (wherein G is carboxyl which may be esterified); X is an optionally 
oxidized sulfur atom, oxygen atom or -(CH 2 ) q - (wherein q is an integer of 1 to 5); R is an optionally 
substituted hydrocarbon group or optionally substituted heterocyclic group having a ring-constituting 
carbon atom attached to X; each of A ring and B ring may optionally have at least one substituent; and 
55 k is 0 or 1. or a salt thereof. 

Z An anti-inflammatory agent according to claim 1 wherein X is -(CH 2 ) q -. 
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3. An anti-inflammatory agent according to claim 1 wherein me heterocyclic group represented by R is an 
aromatic heterocyclic group or non-aromatic heterocyclic group. 

4. An anti-inflammatory agent according to claim 1 wherein Y is C-Q and G is Ci -s aJkyloxycarbonyl. 

5 

5- An anti-inflammatory agent according to claim 1 wherein each of A ring and B ring may independently 
be substituted with the same or different 1 to 4 substituents selected from the group consisting of a 
halogen atom, nitro, optionally substituted alky I, optionally substituted hydroxy!, optionally substituted 
thiol, optionally substituted amino, optionally substituted acyl, optionally esterified carboxyl and an 
w optionally substituted aromatic cyclic group,' and the adjacent substituents may be linked together to 
form the group of the formula: -(Chb) m - or -0-(CH2) n -0- (wherein m is an integer of 3 to 5 and n is an 
integer of 1 to 3) which forms a ring. 

6. An anti-inflammatory agent according to claim 1 which is an agent for inhibiting arthrosis destraction. 

15 

7. An anti-inflammatory agent according to claim 1 which is an antirheumatic agent 



8- A compound of the formula (P): 




30 

wherein Y is C-G (wherein G is carboxyl which may be esterified); X is an optionally oxidized sulfur 
atom or -(CH 2 ) q - (wherein q is an integer of 1 to 5f, R is an optionally substituted hydrocarbon group or 
optionally substituted heterocyclic group having a ring-constituting carbon atom attached to X; each of 
A ring and 6 ring may optionally have at least one substituent; and k is 0 or 1, or a salt thereof. 

35 

9. A compound according to claim 8 wherein R is an aliphatic chain saturated hydrocarbon group, 
aliphatic chain unsaturated group, aliphatic cyclic hydrocarbon group or aromatic hydrocarbon group, or 
a salt thereof. 

40 10. A compound according to claim 8 wherein R is an aromatic heterocyclic group or non-aromatic 
heterocyclic group, or a salt thereof. 

11. A compound according to claim 8 wherein X is -(CH2) Q -, or a salt thereof. 

45 12. A compound according to claim 1 1 wherein R is an aliphatic chain unsaturated hydrocarbon group, 
aliphatic cyclic hydrocarbon group or aromatic hydrocarbon group, or a salt thereof. 

13. A compound according to claim 11 wherein R is an aromatic heterocyclic group or non-aromatic 
heterocyclic group, or a salt thereof. 

so 

14. A compound according to claim 8 wherein G is Ci -6 alkyloxycarbonyl, or a salt thereof. 



15. A compound according to claim 14 wherein G is ethoxycarbonyl, or a salt thereof. 

55 16. A compound according to claim 8 wherein G is aryl-Ci-s alkyloxycarbonyl whose aryl may optionally 
have one or more substituents, or a salt thereof. 
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17. A compound according to claim 16 wherein the aryl is benzyl or phenethyl each of which may 
optionally be substituted, or a salt thereof. 

18. A compound according to claim 8 wherein X is thio, sulfinyl or sulfonyl, or a salt thereof. 

19. A compound according to claim 18 wherein X is thio, or a salt thereof. 

20. A compound according to claim 1 1 wherein q is 1 , or a salt thereof. 

21. A compound according to claim 8 wherein each of A ring and B ring may independently be substituted 
with the same or different 1 to 4 substituents selected from the group consisting of a halogen atom, 
nitro, optionally substituted alkyl, optionally substituted hydroxy!, optionally substituted thiol, optionally 
substituted amino, optionally substituted acyl, optionally esterified carboxyl and an optionally substi- 
tuted aromatic cyclic group, and the adjacent substituents may be linked together to form the group of 
the formula: -(CH 2 )„r or -O(CH 2 ) n -0- (wherein m is an integer of 3 to 5 and n is an integer of 1 to 3) 
which forms a ring, or a salt thereof. 

22. A compound according to claim 21 wherein the substituent of the A ring is methoxy at the 6- or 7- 
position of the quinoline ring, or a salt thereof. 

23. A compound according to claim 21 wherein the substituent of the B ring is methoxy or methylenedioxy, 
or a salt thereof. 

24. A compound according to claim 23 wherein the methoxy is at the 3- or 4-position of the B ring, or a salt 
thereof. 

25. A compound according to claim 8 wherein k is 0, or a salt thereof. 

26. A compound according to claim 8 which is: 

ethyl 6.7-dimethoxy-4-(3 t 4<iimemoxyphenyl)-2^^ 
carboxylate, 

ethyl 6,7-dimetrroxy^(4HTiemylphenyl)^ 
ylate, 

ethyl 6,7Kjimemoxy-4-(3,4^imethoxyphenyl^ 
carboxylate, 

ethyl 6,7-dimethoxy>4-(3,4<limethoxyphenyl)-2-[(1-methylimidazol-2-yl)thiomethyl]quinoline-3-car- 
boxylate, 

ethyl 6,7-dimethoxy^3,4-methylenedioxyphenyl)-2-l0 
carboxylate, 

ethyl 6,7^iethoxy^(3,4«iimethoxyphenyl>-2^ 
ylate* 

ethyl 6,7Hiimethoxy^<3,4<limetho>(ypheny^ 
ylate, 

ethyl 2-[(2-benzimidazolyl)sulfinyfmethyl^ 
ylate. 

ethyl 6.7-dimethoxy-4-(3.4^imethoxyphenyl)^ 
carboxylate, 

ethyl 6J^imethoxy^<3,4Kiimethoxypheny 
ylate, 

ethyl 6,7-dimemoxy-4-(3,4Klimethoxyphenyl)-2-{(3,4-dihydro^xoquinazolin-2-yl)miomemyl]- 
quinoline-3-carboxylate, 

ethyl 6,7Hdimethoxy-4-(4-methoxyphenyl)-2-[(ben 

ethyl 6,7-dimethoxy^(4-methoxyphenyl)-2-((V^ 
ylate, 

ethyl 8,7-dimethoxy-4-(3.4-dimethoxyphenyl)-2-[(4-chlorophenyl)thiomethyl]quinoline-3-carboxylate, 
ethyl 6,7-dimethoxy^-(3,4-dimethoxyphenyl)^ 
3-carboxylate, 

ethyl 6,7<limethoxy-4-(3,4^imethoxyphenyl)-2K(4<hlorophenyl)methylthiomethyl]quinoline-3-car- 
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boxylate, 

ethyl 6.7-dimethoxy-4-(3.4^imemoxyphenyl)-2-[(benz^ 
ylate, 

ethyl 6,7^imemoxy^(3.4^imethoxyphenyl)-2-[(6(1HH5yri 
boxylate, 

ethyl 6,7-dimethoxy^(3,4^imethoxyphenyl)-2-[(3-hydr^^ 
boxylate, or 

ethyl 6.7-dimemoxy-4-(3,4^imemoxyphenyl)-2-[^ 
or a salt thereof. 

27. A process for producing a compound of the formula (H): 




(i-D 



25 wherein Y is C-G (wherein G is carboxyl which may be esterified); Z is an optionally oxidized suifur 
atom; R is an optionally substituted hydrocarbon group or optionally substituted heterocyclic group 
having a ring-constituting carbon atom attached to Z; each of A ring and B ring may optionally have at 
least one substituent, and k is 0 or 1, or a salt thereof, which comprises reacting a compound of the 
formula (II): 




wherein Q 1 is a leaving group, Y is C-G (wherein G is carboxyl which may be esterified); each of A ring 
and B ring may optionally have at least one substituent; and k is 0 or 1, or a salt thereof with a 
compound of the formula (III): 

R-SH (III) 



wherein R is an optionally substituted hydrocarbon atom or optionally substituted heterocyclic group 
having a ring-constituting carbon atom attached to the sulfur atom, and, if necessary, subjecting the 
so resultant to oxidation. 

2a. A process according to claim 27 wherein Q 1 is halogen, or hydroxyl activated by esterification with an 
organic sulfonic acid or organic phosphoric acid. 

ss 29. A process according to claim 28 wherein Q 1 is chlorine, bromine, iodine, p-toiuenesulfonyloxy, 
methanesulfonyloxy, d/phenylphosphoryloxy, dibenzylphosphoryloxy or dimethylphosphoryloxy. 



30. A process according claim 29 wherein Q 1 is chlorine or bromine. 
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31. A process for producing a compound of the formula (I-2): 




(1-2) 



wherein Y is C-G (wherein G is car boxy I which may be esterified); R is an optionally substituted 
hydrocarbon group or optionally substituted heterocyclic group having a ring-constituting carbon atom 
75 attached to -(Chfe),- (wherein q is an integer of 1 to 5): each of A ring and B ring may optionally have at 
least one substituent; and k is 0 or 1, or a salt thereof, which comprises reacting a compound of the 
formula (IV): 




30 wherein Y is C-G (wherein G is carboxyl which may be esterified); Q 2 is a halogen atom; each of A ring 
and B ring may optionally have at least one substituent; and k is 0 or 1, with the compound of the 
formula (V): 4 

R-(CH 2 ) Q - r CHO (V) 

35 

wherein R is an optionally substituted hydrocarbon atom or optionally substituted heterocyclic group 
having a ring-constituting carbon atom attached to -(CH2) q -r (wherein q is an integer of 1 to 5), and 
subjecting the resultant to reduction. 

40 32. A process according to claim 31 wherein R is an aliphatic chain unsaturated hydrocarbon group, 
aliphatic cyclic hydrocarbon group or aromatic hydrocarbon group. 

33. A process according to claim 31 wherein R is an aromatic heterocyclic group or non-aromatic 
heterocyclic group. 

45 

34. A process according to claim 31 wherein Q 2 is chlorine or bromine. 

35. Use of a compound of the formula (I) as described in claim 1 in the manufacture of an anti- 
inflammatory agent. 

50 
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